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Bi>iNHrKnii  : 

Kl'I.I  ^RTON  A  CO.,  PRIMKRA,  I.KITH  WALK 


TO 

SIR     DAVID     B  U  K  W  S  T  K  H, 

K.  II.,  D.  C.  L.,  L  L.  D.,  F.  R,  8.,  V.-P.  R.  8.  E.,  &C. 

vn;K-CIJANl.'ELLOR  AND  PKINt'II'AL  OF 

THK  rNIVKRSITV  UF  KUINHURGII, 

THIS    :kIEMOIK    IS    UESPECTFULLY 
DEDICATKH 

IN  CONSI DERATION  OF  HIS  FORMER  SERVICES  AS 
KDITOK  OF  FERGUSON  8  LECTURES,  ASTRONOMY,  ESSAYS, 

AND  OTHER  WORKS  ; 

AS  WELL  AS  IN  ADMIRATION  OF 

HIS  OWN  DISTINOUISHED  LABOURS 

IX  THE  FIELD  oF  SCIENCE. 


PREFACE. 


In  the  summer  of  1827  the  Editor  of  this  Memoir  purchased, 
at  a  book-stall  in  Edinburgh,  a  copy  of  Ferguson's  "  Select 
Mechanical  Exercises;"  and  at  this  distance  of  time  is  still 
retained  a  vivid  recollection  of  the  pleasure  experienced 
in  the  perusal  of  the  "Short  Account  of  the  Author"  pre- 
fixed to  the  volume,  and  also  of  tlie  disappointment  felt  at 
its  coming  so  abruptly  to  a  close.  Ferguson,  in  his  prelimin- 
ary remarks,  promises  to  give  the  reader  "  a  faithful  and  cir- 
cumstantial detail  of  his  whole  proceedings  from  his  first 
obscure  beginning  to  the  present  time," — viz.  from  1710 — the 
year  of  his  birth — till  1773,  the  year  in  which  the  "Account" 
was  writtea  It  occupies  43  pages,  36  of  which  refer  to  tlie 
details  of  his  life  in  Scotland,  while  only  7  pages  are  devoted 
to  his  life  in  England;  the  latter  extending  over  a  space  of  30 
years,  of  which  next  to  nothing  is  there  related. 

To  supply,  if  possible,  more  ample  information  regarding 
Ferguson,  the  writer  began  so  early  as  the  year  1829  to  collect, 
from  all  available  sources,  as  opportunity  offered,  whatever 
fjarticulars  could  be  found  and  were  not  generally  known.  In 
an  examination  lately  made,  with  a  view  to  publication,  of  cor- 
respondence, memoranda  and  notes,  th(Nse  were  found  to  form 
a  heterogeneous  collection,  comprising  much  interesting  matter 
little  known,  as  well  as  certain  particulars  apparently  of  trivial 
importance,  but  which,  as  these  also  indicated  Ferguson's  pur- 
suits at  the  time,  have  been  retained. 

With  respect  to  arrangement,  it  wjus  seen  tliat  if  tbe  auto- 
biographical, or  "Short  Account  of  the  Author,'  was  to  be 
republished,  a  departure  from  the  usual  biograpliical  nuitliod 
should  be  adopted:  that  the  proper  arrangement  would  tlien 
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l»e  U)  reprint  the  "Slnjrt  Account,"  anil  throw  all  the  materials 
at  connnand  into  annalist ic  sections,  which  has  this  advantage. 
— it  exhibits,  in  unbroken  succi'ssion.  year  after  year,  the  events 
of  his  life,  as  far  jis  these  have  lK.*en  Jiscertaincd.  In  accordance 
with  this  plan,  the  reader  will  find  Ferguson's  autohio^Tajihical 
Memoir,  illustrated  with  en<^ravin^s  and  <'X|)lanatorv  not<*s. 
forms  the  first  part  t»f  thr  work.  Tliis  part  he^pns  with  1710, 
and  although  written  in  1778,  may  Ih»  said  to  terminato  in 
1748,  as  so  little  of  himsrlf  is  n'lat<'<i  in  it  subseijuent  to  this 
year. 

The  second  part,  or  "  Extend<*(l  Memoir."  l)egins  with  174.S. 
the  year  in  which  he  went  to  I^indon:  here  it  wji>4  necessary  to 
go  Iwvck  a  little  way  into  his  autobiography,  tr>  notice  and  sup- 
ply omitted  incidents  fn^m  that  year  till  1773,  when  his 
■Memoir  wjis  concluded,  in  <»rdt*r  that  the  auto])iograj)hy  and 
the  Extendeil  Memoir  should  Ik-  duly  connected.  This  poiliun, 
commencing  witli  1743  and  ending  with  177(i — the  year  of 
Ferguson's  death — is  chiefly  compiled  from  his  own  works; — 
the  engravings  and  descriptions  in  wliich  of  his  a))paratus  and 
curitnis  mechanical  inventions  are  reprodured,  ex))lained,  and 
illustrate<l — from  manuscrij)t  letters  and  philosophieal  [KijK-rs 
and  drawiuijs  extant;  from  his  latelv  tliseovered  (*omnion  Plaee 
Book;  from  reviews  and  notices  of  Ins  pulilications  and  inven- 
tions;— found  in  tlie  U«'conls  of  tin*  lloval  »SK*ietv,  and  in  the 

'  V  ft 

magiizines  and  news|Mi|K?rs  of  the  last  century — and  lastly,  from 
materials  collecte<l  by  the  l^^litor  during  a  |)eri«M|  «»f  thii1y-six 
vears. 

The  l^^iitors  corresjKUulents  have  Ikm-u  nunn  lous;  the  names 
of  many  of  them  are  given  in  the  notes,  and  he  avails  hini.sclf 
of  this  opjMirtunity  to  offer  to  such  of  ea<'h  and  to  all  a>  are  still 
alive  his  gratx»ful  thanks.  He  now  t-loses  his  lalKuns.  and  will 
feel  nuich  gratified  if  the  work  re<M'i\<'s  tin-  appro]»ation  of  the 
[niblie. 

Astral  Villa. 
Mn'KifAKT.  AuffUMt,  l^»r7. 

(IVtlli-iin.) 
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PART    I. -FERGUSON'S  AnTOHIOGRAPHICAL  MEMOIR,  FROM.  " SELECT 

MECHANICAL  EXERCISES,  1710  TO  1778. 

1710. — Ferguson's  Preliminarj'  remarks;  Birth;  Mistakes  the  locality  of  his 
nativity,  Keith,  and  Core-of-Mayen,  near  Rothieniay;   Parents,  &c.,    Pp-  1—5 

1716. — Home  Ecln»»tion,  acquires  a  little  reading  while  listening  to  his  father 
ti^ching  his  elder  brother;  An  old  woman  assists  him  to  ma.ster  the  Shorter 
Cateehism,         ........  6 

1717. — His  father  agreeably  surprised  to  find  that  his  son  was  able  to  read; 
Three  months  at  the  Grammar  School,  Keith  (1717 — 1719);  Taste  for 
Mechanics;  Odd  Accident;  Raising  of  the  Roof  of  his  Father's  Cottage;  Made 
Mmlels  of  levers,  Pulleys,  \VTi eel  and  Axle,  Ac,  7 — 10 

1719. — Wrote  an  Account  of  the  I-.ever,  the  Pulley,  the  Wheel  and  Axle,  and 
showed  it  to  a  gentleman,  who  tohl  him  that  such  mattere  had  been  long 
known,  .         10,  11 

1720. — In  the  Service  of  Alexander  Middleton  as  Shepherd  Boy;  Began  to  Study 
the  Motions  of  the  Stars;  Models  of  Mill.s,  Spinning  Wheels,  &c. ;  Lines  on 
Ferguson  by  Capel  I^fft,  .  .  .  .  11 

1  724. — In  the  Service  of  James  Olashan;  Takes  the  Apparent  Relative  Distancejj 
of  the  Stars  by  means  of  a  Thread  and  Beads,  (in  a  field,  lying  on  his  back); 
Olashan  does  Ferguson's  flail- work,  to  allow  him  lei.sure  in  the  daytime  to 
make  correct  copies  of  his  star  projections  in  the  night,  .         12 — 15 

1727. — Inter%'iew  with  the  Rev.  John  Gilchrist,  Minister  of  Keith;  Alexander 
Cantley  and  Sun-dial,  John  Skinner,  S<dioolmastor,  and  Thomas  Grant,  Esq., 
of  Achoynaney,        .......         15—18 

1728. —In  the  Sei-vice  of  Squire  Grant  at  Achoynaney;  Cantley 's  Accomplish- 
ments— **Cio<l  Almighty's  Scholar;"  Cantley  teaches  Ferguson  Decimal 
Arithmetic,  Algebra,  and  the  Elements  of  Geometry,  18 — 20 


Vlll  CONTKNTS. 

1730.  — (lonloii's  (MM»^rai»liioal  (iraniiiiHr;  C'aiitley  leaves  the  IScrvurc  of  S|iiirp 
Gniiit,  shortly  afttTwanis  Ferguson  al>»o  leaves  ami  retunis  to  his  father's;  At 
Home;  Ma<le  a  Terrestial  Cllolie  of  Wood,  ami  solvwl  prohlems  by  it,  Pp.  20,  21 

1731. — In  the  Service  of  a  Tippling  Miller,  who  left  the  whoU;  charge  of  the 
mill  to  Ferguson,— Nearly  starved  for  want  of  victuals, — I>eft  his  service,  and 
went  home  in  a  weak  stat<*,  .         21,  22 

1732. — In  the  Service  (jf  Dr.  Young;  Disabled  through  Hard  Work — Unkin«l 
Treatment;  At  Home  much  emaciated  and  in  low  spirits;  Cantley  Sends  Fer- 
guson Medicines  with  ])ro|H.*r  directions;  Made  a  Woo<ien  Clock,  the  l»ell  of  it 
was  the  neck  of  a  broken  lK>ttle;  A  Stranger  on  horse-back,  by  the  r«>ad-side, 
shows  Ferguson  tlie  works  of  his  watch;  Excellent  Illustiation  of  the  Action  of 
a  Wat**h  Mainspring;  Made  a  Wooden  Watch,  .  22 — 2*5 

1733,  -AtDurn;  Sir  James  Dunbar, — GloW,  Clock,  Maj>s,  &c. ;  ( 'lock  < 'leaning. 
&c. ;  Globular  Stones  at  Duni  Gateway  converted  by  Ferguson  into  Celestial 
and  Terrestrial  GIoIms;  I^july  Dipple;  Dmwing  INitterns  for  Needle  Work  for 
Aprons,  (towns,  Ac;  Star-gazing;  Familiar  Idea  of  the  Ecliptic  and  Paths  of 
th<'  Planets;  William  Ikiird,  Kscj.,  of  Auchmedden;  Ferguson  at  A uchnnsiden; 
Library  at  Auchmeilden  ami  Harris'  1^'xicon  Teehni<'um;  Commences  to  take 
Likenej»s(>s, — takes  the  Likeness  of  Sijuirtr  Haird;  Failure  of  an  Attem])t  to 
Raise  a  Little  Fund  of  Money  to  Secun*  Instnuttion  for  Ferguson  in  the  Art  of 
Painting,  .......  26—34 

1734. —Lady  Dipple  takes  Ferguson  to  Edinburgh,  giving  him  ImmI  and  lioard 
gratis,  — Ferguson  in  E4linburgh;  Unsuccessful  among  the  Painters  there;  In- 
terview with  the  Hev.  Hobert  Keith;  Adopts  Kev.  Mr.  Keith's  A<lvi<e,  and  com- 
men«'es  without  in.«>tniction  to  tak<*  likenes.ses;  At  Merchiston  House;  Tin- 
Right  Honoiintbbr  I^idy  .lane  Douglas  and  the  Marchioness  of  Douglas; 
Eulogy  on  l^dy  Jane;  I-ady  Dip])le  Ferguson's  Hanker;  Out  of  his  Little 
Sivings  FergUM)!!  Sench*  Money  to  his  Father,  34-  -  37 

1736.  - -Viohiit  Inelination  to  Study  Anatomy  and  Physic;  lA*aves  t^Iinburgh  for 
Home  with  the  resolve  of  commencing  Doctor^  carrying  with  him  a  largi-  .supjdy 
of  Me<licine,  Plasters,  &<•.,  nnsueeessful,  and  takes  again  to  the  Drawing  of 
J^ikenes.ses.  .......  37,  3*< 

1 73f».  --  At  Inverness*  for  eight  months  taking  Likenes.s<*s;  Fergus<m  Compares  the 
Twelve  Signs  of  the  Eeliptic  to  the  Twelve  Hours  on  the  Dial-plate  uf  a  Watrh. 
and  the  Hour  and  Minute  Hands  to  the  Sun  and  Moon  Motions;  .\stronomiral 
Rotula;  Calculations  to  Fin<l  the  Place  of  the  Moon's  Asrending  No<Ie;  Astro- 
nomical Kotula,        .......         3H—  40 

1740. — Rev.  Alexander  Maclii>an  compares  Ferguson's  Rotula  with  hi.s  Almanacs, 
and  linds  it  correct;  Professor  (.'olin  Maelaurin,  Cniversity  <if  Edinburgh,  and 
the  Rotula,  9n\\  Made  a  New  and  Com*ct  Dmwing  of  the  Rotula  and  .sent  it 
to  l*rofe>sor  Maelaurin,  who  subscriK's  and  procures  sub.s<.iilKrs  to  defray  ex- 
IK'nscs  of  engmving  the  Rotula,        .  .  .  .         41,  42 


CONTENTS.  ix 

1741. — Returns  to  Edinburgh  to  Superintend  the  Engraving  of  the  Rotula; 
Orrery  in  the  College  greatly  delights  Ferguson,  who  shortly  after  made  a 
Wooden  Orrery  which  showed  the  Motions  of  the  Sun,  Earth,  and  Moon,  42,  43 

1742. — Professor  Maclaurin  gets  Ferguson  to  Deliver  a  Lecture  on  the  Wooden 
Orrery  he  had  just  made,  to  the  Students  attending  his  Class,  43,  44 

1743. — Made  a  smaller  Orrery  with  wheels  of  ivory;  Left  Edinburgh  for  Ijon- 
don  (May);  Ferguson  in  London;  Sir  Dudley  Ryder  purchases  the  small 
Orrery  with  ivory  wheel-work;  The  Right  Honourable  Sir  Stephen  Poyntz; 
Mathematical  School;  Ferguson  in  a  Dilemma;  Takes  again  to  Limning;  Like- 
ness of  Mrs.  Ferguson;  Death  of  the  Right  Hon.  Sir  Dudley  Ryder,       44 — 48 

1744. — Trajectorium  Lunare,  which,  along  with  its  Projection,  is  Shown  to 
the  Membei*s  of  the  Royal  Society  at  one  of  their  Meetings;  Mr.  John 
Ellicott,  Watchmaker,  London,  and  the  Trajectorium  Lunare;  Astronomical 
Rotula,         ........         48 — 60 

1747. — Published  a  Treatise  entitled  **  A  Dissertation  on  the  Phenomena  of  the 
Harvest  Moon  and  Four-wheeled  Orrery;  "  Ferguson's  note  regarding  his 
various  published  works,  50,  61 

1748. — Commenced  to  Read  Lectures  on  Astronomy  and  the  Great  Solar  Eclipses 
(of  July  14th,  1748);  Afterwards,  Ferguson  made  and  procured  apparatus  for 
illustrating  Lectures  on  Mechanics,  Hydrostatics,  Hydraulics,  Pneumatics, 
Electricity  and  Astronomy,  .....  51 — 63 

1753 — 1756. — Eclipsareon  and  Universal  Dialling  Cylinder  (see  pp.  179 — 184, 
and  pp.  325—330). 

1773. — Thirty  years  in  London:  Uuivei-sal  respect  for  Ferguson;  Royal  Pension 
(see  pp.  249—263). 

PART  II.— EXTENDED  MEMOIR,  1743  TO  177C. 

1743. — Leaves  Edinburgh;  Apparatus;  Ferguson  in  London;  Sir  Stephen  Poyntz; 
Mathematical  School;  In  a  Dilemma;  Takes  again  to  Dmwing  Likenesses;  Sir 
Dudley  Ryder  buys  his  Orrery  with  ivory  wheelwork,        .  .         55 — 62 

1744. — Orrery,  commenced  to  make  a  large  w^ooden  one;  The  Moon's  Concave 
path  and  Trajectorium  Lunare;  Trajectorium  Lunare;  Letter  from  Ferguson  to 
the  Rev.  Dr.  Birch ;  The  Season's  Illustrator,  62—70 

1745. — The  Trajectorium  Lunare;  Martin  Folkes,  Esq.,  and  the  Royal  Society; 
Mr.  John  Ellicott;  The  Moon's  concave  path  as  projected  by  the  Trajectorium 
Lunare,  published;  Agnes  Ferguson  bom;  The  largo  Wooden  Orrery  begun  in 
1744,  finished;  The  Orrery  described ;  The  Moon's  Rotation  Discussion;  Three- 
Wheeled  Orrery,    .......  70—96 

1746. — Projection  of  Great  Solar  Eclijwe  of  July  14th,  1748,  published;  A  Tract 
entitled  "The  Use  of  a  New  Orrery,"  published;  The  Phenomena  of  Venus 
Represented  in  an  Orrery;  The  Four- Wheeled  Orrery,  96,107 


X  CONTEXTS. 

1747. — Tho  Improvol  Celestial  <Ilol)o;  **A  Dis-witation  upon  tin-  Ptu'iiomcna  of 
the  Han'est  Moon  anti  Four- Wheeled  Orrery,"  Published;  The  Planetary 
(iloltcs  In.stninxnt;  Xstronomieal  ChK-'k,      .         .  .  107 — 1*20 

17 1>*. — Simple  Lunar  Motion;  Kesidenec;  liOrtures  on  (Jreat  Solar  K<lipiw»  in 
.luly;  The  <;n*at  Solar  Eelipst';  (Jrove's  **  Answer  to  F«Tpi8on*M  Eswiy  on  the 
.M<H>n's  Turning;  on  Her  Axis;"  Keinarks  on  the  '*  An.surr;  "  James  (son  of 
Kerj^u.s(»n>  l>orn;  The  Crank  Orrery,  ....       1*20 — l»o 

1749. — 'i'he  Caleulator;  Ilesolves  to  Lecture  on  other  departments  of  Science  Iw- 
sides  Astnmoiny;  The  Tide-Dial ;  Centrifuf^il  Machine;  Residence,   130 — 130 

1750.  -The  Mechanical  Parailux;  I>»tter  from  Ferguson  to  the  Rev.  Mr.  Coop'r 
of  (ilass,  On  the  Origin  of  the  Mechanical  Paradox;  Simple  Lunar  Wheel- 
work;  The  Cometariunj;  Death  of  Sir  Stephen  Poyntz,  139 — 153 

1751. — Pcr|>etual  Po<!ket  Almanack;  Letter  from  Fergu.son  to  Hugh  Ro^e,  Ks«|., 
of  (ileddt's;  H ygrosco jm* ;  CJrove's  "Sujijilement  to  the  Answer  to  Ferguson's 
Kssav,"  &e.,  published;  Remarks  on  "Tlie  Supi)lement; "  Familiar  Mca  of 
the  I)i.Htances,  Ac.,  of  the  Planets;  Satellite  machine,  154 — 16H 

175*2. — Ferguson,  seemingly,  applies  for  some  vacant  situation;  I/<'tter  from 
Martin  Folkes,  Esq.,  to  the  Rev.  Dr.  Birch  relative  to  Fergu.son;  Astronomi- 
cal Lectures,  the  Calendar,  &c;  the  I^unarium;  Rotulas;  Lunar  lables  and 
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As  mentioned  at  page  447,  the  MS.  **  Common- Place-Book"  ap|>eare  to  have 
lieeu  commenced  before  1756,  and  it  is  evident  that  entries  were  mode  in  it 
shortly  before  his  ileath  in  1776.  The  Table  of  Contents  therefon-,  shows,  how 
Ferguwm's  **  mirul  and  hands"  were  o<.'casionaIly  occupied  during  the  last  2o 
years  of  his  life. 


Sometime  in  the  year  1834,  the  liit«  Mr.  Upcott,  Islington,  Lonilou, 
showed  ua  a  fine  large  pen-and-ink  drawing  of  a  Perspective  Instru- 
ment by  Fergiuon,  which  we  copied.  It  has  been  long  lost  On  re- 
covering it  lately,  it  was  compared  with  the  figure  of  the  "  Per- 
spective Machine"  in  his  Book  on  Perspective,  when  it  was  found 
to  be  identically  the  same.  We,  therefore,  give  Ferguson's  own 
description  of  it,  from  his  work  entitled,  "  The  Art  of  Drawing  in 
Perspective  made  Easy." 

PER3PecTivE  Instbument  : — The  following  figure  is  a.  representation 
■tf  this  instrument  when  being  used, — "A  sketch  of  it,"  says  Fergu- 
son, "  was  given  me  several  years  ago  (about  1760),  by  the  lat«  in- 
genious Dr.  Bevis,  who  then  told  me  he  had  never  seen  one  of  the 
like  construction;  and  as  all  those  to  whom  I  have  had  the  oppor- 
tunity of  showing  it,  have  told  me  that  they  never  sa>v  nor  heard  of 
such  a  one  before,  I  have  great  reason  to  believe  that  the  Doctor  was 
the  inventor  of  it,  although  he  never  made  it  public." 


"  In  the  figure,  A  B  £  F  is  an  oblong  board,  and  X  V  are  two 
hinges,  on  which  the  part  C  L  D  is  moveable.  This  part  consists  of 
two  arches,  or  portions  of  circles  C  M  L  and  D  N  L  joined  together 
at  the  top  L,  and  at  bottom  to  the  cross  bar  D  C,  to  which  one  part 
of  each  binge  is  fixed,  and  the  other  part  to  a  flat  board,  half  the 
length  of  the  board  A  B  E  F,  and  glued  to  its  uppermost  side.     The 
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centre  of  the  arch  C  M  L  is  at  D,  and  the  centre  of  the  arch  D  N  L 
ate. 

"  On  the  outer  side  of  the  arch  D  M  L  is  a  sliding  piece  N  (much 
like  the  nut  of  the  quadrant  of  altitude  belonging  to  a  common  globe), 
wiiich  may  be  moved  to  any  part  of  the  arch  between  D  and  L:  and 
there  is  such  another  slider  ()  on  the  arch  C  M  L  which  may  be  set 
to  any  part  between  C  and  L. 

"  A  thread  C  P  N  is  stretched  tight  from  the  centre  C  to  the  slider 
N,  and  such  another  thread  is  stretched  from  the  centre  D  to  the 
slider  O ;  the  ends  of  the  threads  being  fastened  to  the  centres  and 
sliders. 

"  Now  it  is  plain  that,  by  moving  these  sliders  on  their  respective 
arches,  the  intersection  P  of  the  threads  may  be  brought  to  any  point 
of  the  open  space  within  the  arches.  In  the  groove  K  is  a  straight 
sliding  bar  I,  which  may  be  drawn  further  out,  or  pushed  further  in, 
at  pleasure. 

"  To  the  outer  end  of  this  bar  I  is  fixed  the  upright  piece  H  Z,  in 
which  is  a  groove  for  receiving  the  sliding  piece  Q.  In  this  slider 
is  a  small  hole  r  for  the  eye  to  look  through,  in  using  the  instrument; 
and  there  is  a  long  slit  in  H  Z,  to  let  the  hole  r  be  seen  through 
when  the  eye  is  placed  behind  it,  at  any  height  of  the  hole  above  the 
level  of  the  bar  I. 

"  Suppose  you  wanted  to  delineate  a  perspective  representation  of 
the  house  qsrp,  (which  we  must  imagine  to  be  a  groat  way  off, 
without  the  limits  of  the  plate,)  place  the  instrument  on  a  steady 
table,  with  the  end  E  F  of  the  horizontal  board  A  B  E  F  towani  the 
house,  so  that  when  the  Gothic-like  arch  D  C  L  is  set  upright,  the 
middle  part  of  the  open  space  (about  P)  within  it  may  be  even  with 
the  house  when  you  place  your  eye  at  Z  and  look  at  the  house  through 
the  small  hole  r.  Then  fix  tlie  comers  of  a  square  piece  of  pa]>er 
with  four  wafers  on  the  surface  of  that  half  of  the  horizontal  board 
which  is  nearest  the  house;  and  all  is  ready  for  drawing." 

Set  the  arcli  upright,  as  in  the  figure;  which  it  will  be  when  it 
comes  to  the  perpendicular  side  t  of  the  upright  piece  h  t  fixed  to  the 
horizontal  board  behind  D.  Then  place  your  eye  at  Z,  and  look 
through  the  hole  r  at  any  point  of  the  house,  as  q,  and  move  the 
sliders  N  and  0  till  you  bring  the  intersei^tion  of  the  threads  at  P 
directly  Ixitween  your  eye  and  the  \)o\\\i  q :  then  put  down  the  arch 
flat  upon  the  paper  on  the  board,  as  at  S  T,  and  the  intersection  of 
the  threads  will  be  at  W. — Mark  the  iK)int  W  on  the  paper  with  the 
dot  of  a  black-lead  pencil,  and  sot  the  arch  upright  again,  as  before; 
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then  look  through  the  hole  r,  and  move  the  sliders  N  and  0  till  the 
intersection  of  the  threads  comes  between  your  eye  and  any  other 
point  of  the  house,  as  p ;  then  put  down  the  arch  again  to  the  paper, 
and  make  a  pencil-mark  thereon  at  the  intersection  of  the  threads, 
and  draw  a  line  from  that  mark  to  the  former  one  at  W;  which  line 
will  be  a  true  perspective  representation  of  the  corner  Pq  of  the 
house. 

Proceed  in  the  same  manner,  by  bringing  the  intersection  of  the 
threads  successively  between  your  eye  and  other  points  of  the  outlines 
of  the  house,  as  r»,  &c.,  and  put  down  the  arch  to  mark  the  like 
points  on  the  paper,  at  the  intersection  of  the  threads;  then  connect 
these  points  by  straight  lines,  which  will  be  the  perspective  outlines 
of  the  house.  "  In  like  manner  find  points  for  the  corners  of  the 
door  and  windows,  top  of  the  house,  chimneys,  &c.,  and  draw  the 
tinishing  lines  from  point  to  point:  then  shade  the  whole,  making  the 
lights  and  shades  as  you  see  them  on  the  house  itself,  and  you  will 
have  a  true  perspective  figure  of  it  Great  care  must  be  taken,  during 
the  whole  time,  that  the  position  of  the  instrument  be  not  shifted  on 
the  table;  and  to  prevent  such  an  inconvenience,  the  table  should  be 
very  strong  and  steady,  and  the  instrument  fixed  to  it,  either  by 
screws  or  clamps." 

"  In  the  same  way,  a  landscape,  or  any  number  of  objects  within 
the  field  of  view  through  the  arch,  may  be  delineated,  by  finding  a 
sufficient  number  of  perspective  points  on  the  paper,  and  connecting 
them  by  straight  or  curved  lines  as  they  appear  to  the  eye.  And  as 
this  makes  everything  in  perspective  equally  easy,  without  taking  tlie 
trouble  to  learn  any  of  the  rules  of  drawing,  the  operations  must  be 
very  pleasing  and  agreeable.  Yet,  as  science  is  still  more  so,  wo  would 
by  all  means  recommend  it  to  our  readers  to  learn  the  rules  for  draw- 
ing particular  objects;  and  to  draw  landscapes  by  the  eye,  for  which, 
I  believe,  no  perspective  rules  can  be  given. — And  although  anything 
may  be  very  truly  drawn  in  perspective  by  means  of  this  instrument, 
it  cannot  be  said  that  there  is  the  least  degree  of  science  in  going 
that  way  to  work. 

"  The  arch  ought  to  be  at  least  a  foot  wide  at  bottom,  that  the  eye  at 
Z  may  have  a  large  field  of  view  through  it;  and  the  eye  should  then 
b«j,  at  least,  10  J  inches  from  the  intersection  of  the  threads  at  P  when 
tlie  arch  is  set  upright.  For,  if  it  be  nearer,  the  boundaries  of  view 
at  the  sides  near  the  foot  of  the  arch  will  subtend  an  angle  at  Z  of 
more  than  60  degrees,  which  will  not  only  strain  the  eyc^,  but  will 
alH<i  cause  the  outormoHt  parts  of  tho  drawing  to  have  a  disagr(M*al)lo 
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ap2>e4iniuce. — ^To  avoid  this  it  will  be  proper  to  draw  back  the  sliding 
bar  I,  till  Z  be  14^  inches  distant  from  P;  and  then  the  whole  held 
of  view,  through  the  foot-wide  arch,  will  not  subtend  an  angle  to  the 
eye  at  Z  of  more  than  45  degrees;  which  will  give  a  more  easy  and 
pleasant  view,  not  only  of  all  the  objects  tlieinsclves,  but  also  of  their 
representations  on  the  paper  whereon  they  are  delineated.  So  tliat, 
wliatever  the  width  of  tlie  arch  be,  the  distance  of  the  eye  from  it 
should  ha  in  this  proportion :  ^Vs  1 2  is  to  the  width  of  the  arch,  so  is 
14^  to  the  distance  of  the  eye  (at  Z)  from  it. 

'*  If  a  pane  of  glass  laid  over  with  gum  water,  be  fixed  into  the 
arch,  and  set  upright  when  dry,  a  person  who  looks  through  the  hole 
r  may  delineate  the  objects  upon  the  glass  wliich  he  sees  at  a  distance 
through  and  beyond  it,  and  then  transfer  the  delineation  to  a  pajMir 
put  upon  the  glass." — (J.  F.)  (Vide  Fcrgusim  Perspective,  Lond. 
1775,  pp.  113-123.) 

Ferguson  refers  to  Dr.  Bevis,  in  his  Astronony, — Appendix,  .\rt 
viii.,  (in  connection  with  the  Transit  of  Venus  in  1701. — Dr.  B.  ajH 
pears  to  liave  been  learned  in  the  Science  of  Astronomy ;  he  found 
hy  obtier  cat  ion,  that  Liskeard  in  Curnwall  was  IG  min.  10  sec.  in  time 
west  of  London.) 

The  reader  will  lind  engravings  and  descriptions  of  Perspective  In- 
struments in  Smith's  Mi-xsiianic,  vol  iL  pp.  75-79,  and  ut  pp.  303- 
304, — also  in  Carey's  "Artisan,"  vol.  ii.  pp.  52-55. 
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Within  the  List  three  years,  the  following  relics  of  Ferguson  have 
been  kindly  presented  to  us  by  their  several  owners. 

1st.  CJoLD  Signet  Kino: — (pp.  477,  478.) — The  following  tMigniv- 
ing  is  a  correct  representation  of  tliis  valuable  and  most  intiTesting 
King. — (Kcct'ivcd  fnan  Mr.  K.  Gordon,  Keith;  which  we  hen* 
acknowledge  with  our  iHist  thanks.) 
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We  have  hod  a  small  oak  cage  made  for  it,  on  the  lower  interior 
surface  of  which  are  in-laid  alipa  of  paper,  on  wtuch  we  have  written 
the  following  Notes. 

Tliu  Gold  Signet  Ring  belonged  to  tbe  lite  John  FergUMOn, 
B9i(.— TU  Corneliko  Slone  is  Kt  in  tbe  lid  of  tbe  locket;  which. 
when  opea'd.  diiplnn.  under  ft  glum  corer,  &  littte  of  tbe  bair  nf 
hii  f&ther,  th«  celebrated  Junei  Fergumn.  P.K.8..  the  Attro- 
nomer,  who  died  in  London,  ISth  Not.,  17TS,  aged  66}  years. 

John  Fergnnn.  preMoted  this  Rini  to  his  relative  Min  Wil- 
wm,  Keith:— ^ortlv  after  her  death  in  iSU.  at  the  Sale  of  her 
Kfteeta.  it  wu  bodiht  bj  Mr.  U.  Gardon^  Keitb,  from  nhoin  K. ' 


2iL  SsOPP-Box; — (p.  477.) — ^The  following  engraving  correctly 
repreaenU  it — It  ia  oval  in  form,  3J  inches  high,  2  inches  broad 
at  top,  and  IJ  inch  at  bottom,  in  the  longest  direction. — (Kindly 
ynaeated  to  ns  by  the  Rev.  Mr,  Moir,  Rothiemay.) 


On  the  inside  of  the  lid,  we  have  placed  a  slip  of    paper, 
ng  on  it,  in  writing,  the  following  Not«. 

Thin  8007-601  was  made  hy  Jamea  Perguaon,  AHtronomer, 
'      "a  Father,  about  the  jear  1730;   and  nas  giren  to  R«». 


Robert  Moir  of  Kotbiemaj.  BBntTstaire.  bv  Jaiuea  Ponvlb. 
whose  Grandmother— Anne  Penjiuon— wua  the  eldest  daughter 
of  John  Pemaon.  the  hrDtberof  yoiiK^.- 


le  Grandmother 
of  John  Peivuaon.  the  brother  of  Jomt".  — anit  wag  hreaent 
ReT.  Mr.  Moir  to  B.  Hendenon,  10th  June,  leiM.  -The  w 


>e  Box  is  f  nil 


3<l.  The  Driwb-Swobo  ok  Feroumos: — Acconling  to  oiii;  nf  mir 
notes,  this  swoitl  was  worn  by  Feipisoii  011  his  visits  to  Kiijjj 
fJeorge  III., — and  on  other  ociywions,  as  was  nistoniary  liist  century. 
The  ornamental  kiiol)  of  the  liilt  is  awantnin;  it  is  othcrwiw  nilirp. 
'Hie  following  is  a  rcprrHctilation  of  it. 
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The  handle  is  of  black  bone,  ornamented  with  a  series  of  oblong 
hollows,  and  is  3J  inches  long.  The  steel  blade, — in  excellent  pre- 
servation,— is  23  inches  in  length:  total  length  27 J  inchea.  In  one 
of  the  oblong  hollow  spaces  of  the  handle,  we  have  pastetl  a  slip  of 
imper,  having  the  following  Note  written  on  it. 

The  Dre«  Sword  of  Jam&i  Ferguson.  P.  R.S..  from  about  1760 
until  his  death  in  1776.  —The  Ornamental  Knob  below  the 
handle  is  ffone.— The  Sword  was  given  to  the  late  Miss  Wilson 
of  Keith,  by  John  Kerguson,  Rsq..  son  of  the  Astronomer.  - 
Shortly  after  her  death,  in  1841.  at  the  Sale  of  her  KflfectM.  it 
was  bought  by  Alexander  Sellar.  Keith.— from  whom  it  wa.H 
purchased  by  JS.  Henderson,  19th  Nov.,  1868. 

4th.  Tide  Rotula:— (pp.  369,  370).— This  Tide  Rotula  was  laUdy 
presented  to  us  by  the  owner: — (to  whom  we  tender  thanks:) — it  is 
on  a  sheet  of  strong  paper  14^  by  8^  inches,  with  moveable  circles  as 
described. 

5.  6.  7. — Miniature  Portrait  of  Murdoch  Ferguson;  Pen-and-ink 
drawings  of  a  "New  Crane,"  and  of  a  "Quadruple  Pump  Mill,'*  — 
(from  Mrs.  Howie,  widow  of  the  late  Rev.  Matthew  Bowie,  D.D., 
Kinghorn;  which  we  here  acknowledge  with  grateful  thanks, — (vide 
pp.  286  and  473.) 

On  the  back  of  the  Rotula  there  is  a  beautiful  pen-and-ink  <lrawing 
and  description  of  Whitehurst's  Machine  for  "  raising  water  by  its 
momentum." — (The  drawing  is  similar  to  that  in  Carey's  "  Artisan," 
vol.  i.  p.  184.) 

Relics  of  Ferguson  in  the  possession  of  Nicholas  Milne,  Esq., 
Wisbeach,  (Cambridgeshire,  a  descendant  of  Ferguson. — We  copy  th«; 
following  from  his  letter  to  us. 

1st  "A  miniature  of  FergU8(»n  in  Indian  ink,  on  vellum — done  by 
Fergus^)n  hiin.s<df.  It  is  slightly  <iifforent  from  the  Townseiid  likeness, 
Imt  it  l)ear8  a  resemblance  to  it." — Mr.  Milne,  some  timt;  ago,  sent  u.s 
a  photograpli  from  it,  which  we  here  ackntiwh^Ige  with  many  thanks. 
-  -As  this  miniature  is  the  same  in  size  and  fonu  of  fninu*  as  that  of 
Mrs.  Ferguson's  miniature  likeness,  mentioned  at  p.  47,  it  is  likely 
they  wea*  ccunpunion  portraits.'"    -(This  miniature  of  Ferguson  was 
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given  by  Ferguson's  sister  Janet  to  Mr.  Robert  Milne,  and  is  now  the 
property  of  his  only  surviving  son,  Nicholas  Milne,  Esq.) 

2d.  "  A  mahogany  Tea-Caddy^  with  compartments  for  three  Canis- 
tera.  At  bottom  there  is  a  curious  secret  drawer.  (Given  to  Mr. 
X.  Milne's  father  by  Janet  Ferguson.)" 

3d.  "  Two  sheets  paper  tilled  with  Ferguson's  handwriting— com- 
prising Instructions  for  the  use  of  the  Globes,  and  forming  part  of 
"  Lectures  on  Select  Subjects." — Commencing  with  problem  X,  p.  272, 
7th  EkL  1790. — ^These  sheets  vary  materially  from  the  printed  matter. 

4tlL  "Copy  of  the  Townsend  likeness  of  Ferguson,  framed  and 
glazed.— Published  Dec.  7th,  1776:  Printed  by  Robert  Stewart,"— 
(vide  p.  465). 

Sth.  "  A  Snufif-Box,  similar  to  that  described  at  page  477  of  Fergu- 
son's Life,  having  a  hand  holding  a  pen — engraved  on  a  small  oval 
plate  on  the  lid — with  the  words  hac  vivo  over  it:" — (The  hand  and 
pen,  BXid,  hac  vivo,  are  supposed  to  have  been  engraved  on  it  after 
Ferguson's  death.) — It  therefore  appears  that  Ferguson  had  ma<le  two 
of  these  snuff-boxes. 

"  I  had  other  relics  of  Ferguson  long  ago,  but  now  lost.  Amongst 
them  there  was  a  silver  Tea  Spoon  with  the  initials  J.  F.  engraved  on 
it — aUo  one  of  his  Astronomical  Rotulas.  All  the  relics  were  given 
by  Janet  Ferguson  to  my  father." 

N.  Milne, 

WisBBACH,  29th  Sep.,  1867. 

"  P.  S.  —  I  may  mention  that  Ferguson  and  my  Grandmother, 
Isobel  Lobban,  were  cousins -german,  so  that  my  father  and  the 
Astronomer  had  been  cousins  once  removed." 

Fbrouson's  Dividing  Machine: — An  instrument  for  dividing  the 
meridian  circles,  &c.,  of  globes,  has  long  been  in  the  possession  of 
Messrs.  Malby  and  Son,  Globe  Makers,  London,  and  has  always  been 
known  as  "  Ferguson's  Dividing  Machine" — but  whether  invented  or 
made  by  him  cannot  be  ascertained, — there  is  neither  name  nor  date 
on  it  In  referring  to  this  instrument,  Dickens,  in  his  "  Household 
Words,"  voL  L  p.  85,  says,  after  a  few  brief  introductory  remarks, 
that — "  Ferguson  became  a  scientific  lecturer,  and  in  connexion  with 
his  pursuits  was  also  a  globe  maker;  his  name  may  be  seen  upon  old 
globes,  associated  with  that  of  Senex:  —  A  pretty  instrument  firr 
graduating  lines  upon  the  meridian  ring,  once  bdonghig  to  Ferguson, 
is  in  use  at  this  hour  in  the  Globe  Manufactory  of  Messrs.  Malby  and 
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SoHj  London.^* — (We  here  embrace  this  opportunity  of  acknowledging 
with  thanks,  the  receipt  of  fine  sectional  and  vertical  drawings  of  the 
"  Dividing  Machine"  from  Bennet  Woodcroft,  Esq.,  of  Her  Majesty's 
Patent  Ollice,  London.) 

Ferguson  became  acquainted  with  Mr.  Senex  soon  after  liis  arrival 
in  London.  Ho  was  a  celebrated  globe  maker  near  Temple- Bar. — He 
published  and  sold  Ferguson's  Trajectory  Scheme  of  the  Lunar  Orbit. 
"  Mfj  Scheme  of  tfie  Moons  Path"  says  Ferguson,  in  a  letter  to  Dr. 
Birch,  **  is  sold  by  Mr.  Scnex,  at  the  Globe,  opposite  St,  DunstaiCa 
Church,  Fleet  Street." — (This  Scheme  was  published  in  1745,  two 
years  after  Ferguson  came  to  London, — vide  p.  49.)  We  have  no 
means  of  ascertaining  Ferguson's  connexion  with  Senex;  since  his 
name  is  on  many  of  Sencx's  globes,  it  is  probable  that  he  may 
have  been  "  a  sleeping  partner "  in  iha  glol>e  department  of  his 
establishment 

Supposed  Cataloqub  op  Ferguson's  Books,  &c. — This  Catalogiie, 
entitled,  "  A  Catalogue  of  the  valuable  Library  of  Mathematical 
Books,  Manuscripts,  and  Instruments  of  the  late  James  Ferguson, 
Esq.,  F.R.S., — (.Vstronomical  Examiner,) — which  will  be  sold  by 
Leigh  and  Sotheby,  at  their  House,  York  Street,  Covent  Garden,  on 
Monday,  November  15th,  1802,  and  seven  following  days  at  12 
o'clock,'* — (vide  p.  471,)  has  been  kindly  presented  to  vlh  by  J.  T, 
Graves,  Esq.,  Cheltenham.  As  mentioned  at  p.  471,  it  is  now  well 
known  that  this  is  not  the  Catalogue  of  the  Etlects  of  the  subject  of 
our  Memoir,  but  of  another  James  Fergusson  who  resided  in  London 
during  our  Ferguson's  lifetime,  and  taught  Astronomy,  Navigation, 
&c.,  and  who  spelt  his  surname  with  a  double  s. 

Orkeuy  in  University  College,  I^)Ndon  :  —  Mr.  Vauohan's 
Letter. — (pp.  321,  322.) — This  Orrery,  when  deposited  in  the 
College,  was  accompanied  with  an  old  letter,  written  in  1775  by 
a  Mr.  Vaughan  to  the  donor's  father,  the  Rev.  George  Walker,  Not- 
tingham.— This  letter  alludes  to  Orreries,  but  <loes  not,  as  it  was 
sup|)08ed  by  the  donor,  rt^fer  to  this  Orrery  gifted  by  him  to  the 
(College. — It  is,  nevertheless,  an  interesting  letter, — showing  how 
its  writer  was  received  by  Ferguson; — A  glimpse  into  Ferguson's 
Sanctum  Santitonim, — how  employed  at  the  time  of  the  interview, 
and  copy  of  a  note  written  by  Ferguson,  during  the  visit,  to  livv. 
Mr.  Walker,  reganling  an  unfinished  OmTv  by  Mr.  Cole,  liiHtniment 
Maker,  London. 
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Professor  8haq)ey  of  tliis  College,  sent,  some  time  ago,  a  copy  of 
this  old  letter  to  Mr.  Brown,  Kepty  Road,  Arbroatli,  who  kindly 
forwarded  it  to  us.     The  following  is  a  copy  of  it : — 

"  Rev.  Mr.  Walker,  Nottingham. 

Dear  Sir, — I  have  this  moment  returned  from  Mr.  Ferguson's. 
I  could  not  call  on  Monday  as  you  desired,  but  went  on  Tuesday 
morning,  when  I  met  with  a  polite  reception. — Upon  delivering  your 
message  he  said  he  could  give  no  answer  till  he  had  seen  it  (the 
Orrery)  again,  and  examined  it,  which  he  said  he  would  do,  and  ai>- 
pointed  me  to  call  this  morning.  He  then  wrote  the  following  note, 
while  I  entertained  myself  in  examining  some  of  his  mechanical 
pieces  with  which  his  room  was  tilled.  I  transcribe  it,  to  save  double 
postage,  not  being  able  to  get  a  Frank. 

(Copy  of  Mr.  Ferguson's  note.) 

**  Mr.  Ferguson  gives  his  best  respects,  and  is  sorry  for  not  having  seen 
the  Rev.  Mr.  Walker  when  he  was  lately  in  London. — Mr.  F.  has  seen  the 
Orrery  at  Mr.  Cole's,  and  makes  no  doubt  but  that  he  could  direct  a  work- 
man how  to  finish  it. — There  seems  to  be  a  wheel  or  two  wanting,  and 
although  the  hemisphere  is  divided,  no  numerical  figures  are  engraven  upon 
it. — The  ecliptic  is  also  divided  into  degrees  of  the  signs  and  days  of  the 
yesir,  but  neither  the  names  of  the  months,  nor  signs,  nor  the  numerical 
figures  belonging  to  them  are  engraven,  nor  are  the  plates  Japanned  which 
cover  the  wheel-work. — What  the  finishing  all  this  will  amount  to,  it  is  im- 
possible to  say ;  but  'tis  hardly  thought  it  will  exceed  six  guineas,  which 
must  l>e  at  the  expense  of  the  purchaser,  for  Mr.  Cole  will  not  sell  for  less 
than  £30  as  it  is ;  and  if  his  father  had  lived  to  finish  it,  he  was  to  have  had 
70  guineas  for  it. — Mr.  F.  thinks  the  work  very  good,  and  would  indeed  not 
grudge  £30  for  it  as  it  now  is,  if  he  wanted  an  Orrery. — He  will  do  his  ut- 
most to  get  it  properly  finished  if  Mr.  Walker  chnses  to  have  it.^ 

He,  Mr.  Ferguson,  showed  me  an  (Jrrery  of  his  own  making  which 
belonged  to  a  person  who  wanted  to  part  with  it,  and  which  he  said 
would  come  in  very  cheap,  I  think  it  is  somewhere  about  16  or  18 
guineas;  it  is  abcmt  18  inches  in  diameter  from  out  to  out,  very 
small,  and,  as  he  himself  said,  not  calculated  for  an  audience  of  above 
.1  or  6.  I  foimd  him  very  busy  preparing  for  a  course  of  Lectures 
which  begin  next  Monday,  at  7  o'clock  in  the  evening,  and  last  about 
2  hours,  I  shilling  a-night,  a  cheap  sale  of  his  labours.  His  room  is 
but  small,  and  if  filled  would  scarce  make  it  worth  his  whil*.'. — His 
room  is  surrounded  with  prints  and  <lrawings  of  machines  of  his  own 

e 
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Tiapn:)vod  by  James  FergiiSvon. — (From  a  larj^e  drawing  by  Fergufion, 
in  the  possession  of  Dawson  Turner,  Escj.,  Great  Yarmouth.) 

"  A  is  a  thin  flat  Ring,  the  same  as  in  common  Cl<x;ks,  with  the 
31  (lays  of  the  mouth  u|)on  it,  and  its  inner  e<lge  divided  into  31  »aw- 
like  teeth:  it  turns  within  the  three  friction  Rollers  BCD:  F  is  a 
wheel  of  24  teeth,  and  goes  round  in  12  hours;  its  axis  carriers  the  12- 
hour  hantl  round  the  dial  plate,  and  turns  wheel  G  of  48  tet^th  round 
in  21  hours.  In  this  whet^l  is  the  common  piece  a  that  shifts  the 
Day  of  the  Month  Plate,  in  the  usual  way,  one  tooth  in  24  hours. 
In  this  pldte  is  a  pin  i  which  shifts  the  Riitcli«;t-whe.el  H,  one  tooth 
each  month;  and  as  it  has  12  t<3eth,  it  is  shifted  round  in  a  year. — 
On  H  is  a  flat  circular  PLite  I,  with  the  name^  of  the  months  marked 
upon  it  at  e<iual  distances  from  each  other;  it  is  left  cin-ular  at  the 
long  months  of  31  days,  ami  has  notches  at  the  short  months  of  30 
days,  but  a  deep  not<*h  at  February,  which  is  the  short(;st  month  of 
the  year.  There  is  a  crooked  h-ver  c  de  fg,  turning  on  a  fixed  pin  at 
e,  and  has  a  foot-piere  to  it  as  g  h,  mov«vible  upon  a  pin  h. — A  spring 
N  push».*s  the  part  d  of  the  hivt-r  toward  the  h;ft  hand,  and  th»*n 
the  |>art  f  moves  towar<l  the  right. —In  this  piirt  is  a  pin  k,  moving 
the  crooked  lever  Imno,  whosi;  centre  of  motion  is  at  m,  and  always 
tending  to  push  up  the  end  o,  into  any  notch  (as  I*)  in  the  engraving. 
— Now,  when  o  is  pushed  quite  u|)  to  the  Inittom  of  the  notch  I*,  in 
Februar}'  in  a  common  year,  the  end  C  of  the  first  lever  falls  down 
upon  the  piece  b,  in  the  24-hour  wheel  G;  and  as  that  wliorl 
turns  in  a  direction  ab,  the  piece  b  raises  c  so  high,  and  rjiuses  th<^ 
foot  gh  to  move  so  far  to  the  left  hand  as  to  shift  the  Month-Day 
l^late  A  tliriie  teeth  onward,  through  the  numeral  figun'S  21),  30,  31, 
so  Jis  to  lM?gin  March  next  after  the  28th  of  February ;— and  before  b 
(juits  c,  the  pin  i  shifts  II  a  month  onward,  iis  to  March;  and  when  b 
Iwives  (',  the  end  o  falls  on  the  rouml  edge  of  the  Plat^*  I,  an«l 
keeps  c  dear  of  b,  which  is  shifted  only  one  tooth  per  day,  by  the 
piece  a  for  that  month.  In  the  other  short  months,  as  April,  Jun<', 
SeptiMulKT,  and  NovemWr,  o  is  pushed  into  notelies  no  dee|M*r  than 
what  allow  c  to  fall  <lown  (mly  so  far  as  that  the  foot  of  g  ejin  1m* 
pushed  no  further  onwanl,  than  to  shift  the  Month-Day  Plate  one 
tooth,  answering  to  what  would  Ih3  the  31st  day  oth(*rwise,  but  maken 
it  the  first  <lay  of  the  next  month  following.  The  months  are  marked 
on  the  notched  Plate,  and  apjx'ar  resjMjetively  through  an  opening  in 
the  Dial-Plate,  just  ov(T  the  Hour  of  VI. ;  and  above  the  name  of  the 
month,  tlie  day  then'<»f  i.s  shown  through  anotlu^r  opening.  On  the 
annual  (**v  notehed)  Plate   I    is  a  pinion   K  <»f   12  leaves,  tuniiim   a 
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wheel  L  of  48  teeth  round  iu  4  years,  and  on  this  wheel  is  a  pin  q, 
which  every  Leap  year  stops  the  lover  m  n  o  so  that  the  end  o  is  kept 
a  third  part  of  the  notch  P  short  of  its  bottom ;  on  which  account, 
the  foot  g  can  push  the  Month-Day  Plate  only  two  teeth  onward 
after  the  29th  of  February;  by  which  the  30th  and  31st  numbers  are 
shifted  off,  and  I  comes  on,  on  the  first  Day  of  Marcli. 

The  ingenious  Mr.  Ludlam  showed  me  this  piece  of  his  contrivance 
when  I  was  at  Cambridge,  about  15  years  ago,  and  I  once  made  a 
w<x)den  moilel  of  it  with  some  improvements." 

James  Fkrgusox, 
Feb.  7th.  1774." 

Vide  also  MS.  Common- Place- Book  of  James  Ferguson,  pp.  91,  02. 

"  The  lower  deep  notch  represents  February,  full  curve  (on  left) 
March,  second  notch  April,  full  curve  May,  notch  June,  long  full 
curve  at  top  July  and  August,  part  of  Septeml)cr  notch  just  seen  dis- 
apjiearing  under  wheel  48,  and  so  of  the  rest." 


N  0  T  A  N 1)  A . 

Ferguson's  Father's  Residence,  "a/e?<;  miles  from  Keiih.'^ — (pp.  3, 4.)  — 
This  *^  vexed  question.-^  has  not  yet  been  definitely  settled. — We  still  think  that 
("antUe,  about  3  miles  east  of  Old  Keith,  is  the  locality.  This  opinion  hius 
heen  strengthened ;  a  pen-and-ink  copy  of  an  old  map  of  Keith  parish  and  sur- 
rounding district  was  lately  sent  to  us ;  one  of  its  marginal  references  notifies, 
that  John  Ferguson — the  father  of  the  Astronomer — had  a  Crofi  at  Cantlie. 
It  may  therefore  be  inferred,  that  the  Ferguson  family  resided  in  a  cottage  on 
this  Croft  during  the  early  day*  of  the  subject  of  our  Memoir ; — besides  this, 
(/antlie  answers,  very  nearly,  to  Ferguson's  distance  of  places  from  his 
father^s  cottage,  viz., — "  7  mile*  from  IJum,"  and  "  12  miles  from,  a  resvletwe. 
of  the  Earl  of  Fife."  These  distances  are  in  old  mil^^  as  in  use  in  Scotland 
in  Ferguson's  early  days; — Dum-House  is  10|  modem,  or  7|  old  miles  from 
Cantlie ;— and  Innes-House,  "  a  residence  of  the  Earl  of  Fife,''  is  17?  modem, 
or  about  12  old  miles  distant;  -and  if  the  Earl  of  Fife  of  that  day  bid  a 
residence  near  Banff,  the  distance  of  it  from  Cantlie  would  also  be  about  18 
modem  or  12  old  miles: — It  may  therefore  be  concluded,  that  Ferguson "s 
father  resided  in  Cantlie; — Grange,  the  birth-place  of  Ferguson's  wife,  and 
where  he  was  married  in  1739,  is  about  1  mile  north-east  of  Cantlie. 

Fkrouson'.s  First  Visit  to  Edinburou:  (p.  :34.)— We  have  been  in- 
fomied  that  "Lady  Dipple  always — when  in  Edinburj^h —resided  in  the 
town-hou.ne  of  her  bn)ther.  Sir  James  Dunbar,  in  the  Lairumarht;"  and 
here,  Ferguson  would  reside  during  his  sojourn,  in  1734-173<>. 

Ferguson  and  Her-schel. — A  note  lately  received,  informs  us,  that'* the 
late  celebrated  Sir  William  Herschel,  when  a  youn>(  num,  i-esi<led  in  Rith, 
w.w  orj^anist  of  one  of  the  churches;  a  twicher  of  nniaic,  :nid  an  amateur  nstro- 
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nouier.      He   attended   Ferguson's   Lectures   in   that  city  in  1767."  On 

such  occasions,   tlie  ardent  vouth,  whose  eye  in  after  days  ^* pierced  the 

keavtns"  would  no  doubt  hold  ^^ sweet  converse**  with   Ferguson  on  his 
fayourite  study — the  Stars  and  the  Telescope. 

Ferguson's  Lectures  at  Birmingham: — In  May  and  June,  1771,  Fer- 
guson appears  to  have  delivered  a  first  course  of  his  Lectures  in  Birmingham. 
At  p.  139  of  Langford's  "  Century  of  Birmingham  Life,"  we  find  the  follow- 
ing notice  in  reference  to  a  second  course : — 

"  In  June  (1771)  Mr.  Ferguson  began  a  second  course  of  Lectures  on  Ex- 
perimental Philosophy." 

Ferguson's  Meridian-Line  at  Birmingham:— Ferguson,  during  his  so- 
journ in  Birmingham,  in  the  summer  of  1771,  superintended  the  erection  of 
a  Meridian-Line  on  the  tower  of  St  Martin's  Church  there.  The  following 
notice  of  this  is  from  Cornish's  "  Guide  to  Birmvigham^  1867,'*  p.  30: — 

"  St.  Martin's  Church.— The  Meridian-Line  on  the  South  side  of  the  tower 
WHS  placed  there  by  James  Ferguson  the  Astronomer." 

Letters. — At  the  end  of  the  List  of  "Lkttkr.s,"  p.  496,— add,  Letter 
from  Ferguson  to  Rev.  Dr.  Birch,  on  a  Remarkable  Fish  taken  at  King-Roa^^ 
HriMol,  in  1763,  pp.  278,  481,  482,  ami  Letter  to  Rev.  George  IValker,  (Ad- 
demla,  p.  xxxi.) 

DuRN,  PoRTSOT,  AND  FoRDVCK:  -Insteiul  of  the  distiinces  given  of  these 
places  at  p.  27: — read,  Dum-House  is  2  miles  NE  of  Fordyce,  and  h  mile 
S  of  Portsoy.  The  distances  given  at  p.  27,  refer,  it  seems,  to  iJurn  UUl, 
near  Fordyce. 

Margaret  Ferguson: — There  were  two  Margaret  Fergusons,  viz.,  Mar- 
garet, the  sister  of  James,  and  Margaret  the  daughter  of  John,  his  bn>ther. 
-it  was  this  Margaret,  the  niece  of  the  a.stroiiomer,  who  was  grandmother 
-not  great-grandmother — of  the  Rev.  Dr.  James  Mackie  of  Alves. — (p.  4(»(>, 
note  341.) 

Dr.  B'ikwster:— ''p.  247.)  — Instejwl  of  "the  e<lition  of  1806  is  eilited  by 
David  Brewster,  LL.D.;  "  reiwl,  David  Brewster,  A.M.;  he  di<l  not  receive  the 
LL.D.  until  1807. 

Kelahhkn:  -  At  iiage  466,  note  339,  it  is  mentioned,  that  Relashes  is 
"alnnit  1^  mile  north  of  Rothiemay;"  instejwi  of  this,  read— about  1^  mile 
north  of  Rothiemay  ilinrch. 
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moment,  I  Iiope  the  goud-iiatiiri-d  ruailtr  will   kiiuHy  excuse 
me. 

I  waa  Itoru  in  the  yuar  1710,  ii  few  miles  I'roiii  Keitli,  a  littlu 
villttgc  in  BunH'siiire,  in  the  North  of  Scutlainl,'  and  can  with 


Pcrgiiiion's  llirth  Place-Core  of  Muji'ii. 
'■  Strln't  Mci-liHiiiiiil  Kxvri'isrH,"  ^t<>  wliivli  li<-  )>n-lii<il  thr  slmrt  ai-i-uuiit  uT  1ii» 
lifi')HtiOUt  thr  uiidiUa  of  Aunist  1773;  ■iiil  that  <liiriii){  llie  time  he  wui-urm-l- 
iiig  itx  nruot-aJiLvtn,  he  wiu  kliiwly  pnigrrssiiiu  Willi  liin  iiirLiuir, — thit  bU  wife, 
wiiu  ind  InnK  beeii  unwi'ti,  hevuiiiF  ulurniiiiuly  ill  wiiilHl  lie  wua  irrilinic  it,  anil 
Jicl  uii  Septrii.lier  3A.  luS.  11>b  meUtiL'h.ily  uc.'um'nir,  Ukfii  in  cuultntiou 
with  his  uubliHiien  bring  hi  urfsKJiig  want  or  tin.-  iiicitioii'  in  order  to  have  tile 
work  jilililiiiheil,  uuiilrl  nutiiiiilty  iu.luci:  hiiti  to  liiirry  over  the  Intter  luirnr  liii 
lifi-  by  rei'ui-iliiit;  ■  fi-w  iin.iilviit*  unly.  I'ruliublv  lie  liud  KUl  the  l«U»!th  iif  the 
Wth  JUKI' 111' his  uieiiiiiiinlK-ii  hiii  wik  di<-<l.  His'"  SeU-vl  Mnhauical  KirniMHi. 
with  a  Slinit  Ar-Limiit  uf  Ibv  Life  of  llu-  Aiithoi  "  uus  ]>ub]inlinl  ulviil  Sriil. 
lUlh,  177U. 

'  Fergu«.ii  hiu   h.re  i.iixtak.'X   lb.-  liv„l,ly  nf  Mr.  birtli-|.lac.-.      IW  WM  unt 

Keith  luitiih.  Iml  el  a  pla.'e  Vulle.! 'I'lie  "  (JwiV."'  >.r  <W.-"f  M«ve»,  nearly  II 
idles  east  of  Kdlh,  ill  the  parish  of  Kothiemsy,  sikI  alwut  ii  iiiiU  N'K  i>r 
Kutliieiiiay  vilhwr.  Thu  we  sluill  plue  beyoii<l  diiiibt  by  rviJeti<.'e  from  tw- 
W'un-es.  WeliiiiiioSirJohiiSiimhur'sStatisticalAiTOuiit  or.StollaiiJ,  vul.  xix., 
p.  3t»2,  hIJiii.  17U;.  all  HrtiL-le  ou  "  TiiK  ['AKfti  iiy  Hiithikuav,  "  fmin  thr  |>ru 
uT  the  theu  Uiinir'trt  oftlie  iiuriKh.  tUr  Htv.  I(r.  .Sinniiie,  whii  notes  llint  "  Jainrs 
FrrgUMm,  tcrll  tnoim  amximj-mra  nf  fkUntt  for  hitpaUimliaHj  oh  Atln/nuiiiii, 
inu  «  Hiitivr  ofthU  paridk  "  (Kotliii'Diay)!  Uut  ill  a  r.H>t-ii<ilL'  he  lulil*.  "  To  crrlify 
IhiM,  it  null/  br  pniptr  la  tub/oiii,  thai  mi/  ia/ormatim  of  Mr.  FtrymioH't  being  a 
HOtiKt  of  Utui  }iariih,  /  riiriaal/raui  hii  brolJurJflm  Fir-jiHim,  iHu>  van  aa  tldrr 
of  thit  pariih,  am/  uiAu  ilM  rerj/  latrlji.  Ilr  laid  mr  Ihnl  kin  falhrr't  namt  irus 
JJtK  Frrgunm.  hit  miilhfr't  KUprl  Lohlinn;  that  llifff  itinU  at  Ihr  Varr  of  MagtM.- 
ibat  InAh  h'  aH'l  hit  bfolkfr  Jataa  mrr.  buTH  tUtrt;  thai  kt  kiuatif  va»  doni  i'» 
ITUtl.  (iNif  Ikut  hithrultirr  Jamn  inufini  iitan  ganv^r.  AeeunliMglfi,  tJlfSfsnaH 
KfortI,  iHtii-k  it  niiir  hrforr  laf,  eanfirnu  thin  iit/oruuitlim  in  rrrrg fiarlitalar:-' 
Jama  Pergiimin  mu  born  April  iSlA,  1 7 in."  Dr.  S.  <;i>iii'luJ<-s  by  nyiii|(,  "  /■'» 
nof  rtcollfct  trrrii  partifular  rrlatfl  in  tht  Mfmnir$  pfjixtd  to  hit  avrti,  not  Aur- 
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pleasure  say,  that  my  parents,  though  poor,  were  religious  and 
houest ;  lived  in  good  repute  with  all  who  knew  them,  and 
died  with  good  characters.* 

ingseen  then  for  stttral  years;  but  John^  his  brother,  who  had  read  Uie^e  memoirs, 
mid,  that  though  geiurally  agreeable  to  fact,  they  were  not  equally  correct  in  every 
particular. " 

Here  we  have  evidence  direct  from  two  uiidoubted  authorities, — from  John,  the 
eider  brother.  And  from  Rothiemay  Session  Record, — testifying  that  James  Ferguson 
was  bom  at  the  Core  of  Mayen,  parish  of  Kothiemay,  Banffshire,  Scotland,  on  April 
25th,  1710,  and  not  at  a  suljsequent  residence  of  his  father's,  **a  few  miles  from 
Keith;  "  also,  we  here  have  his  brother  John  assuring  us  that  his  brother  James's  Me- 
moir, *' though  generally  agreeable  to/act,"  was  **not  equally  correct  in  every  particu- 
lar; "  no  doubt  this  remark  refers  not  only  to  the  mistake  he  makes  regsuxling  the 
locality  of  his  birth,  but  also  to  several  other  inaccuracies  in  the  original  Memoir, 
which  will  be  found  corrected  in  future  notes.  Thinking  that  it  would  be  well  to  have 
a  copy  of  Ferguson's  birth  as  it  stands  in  the  Session  Records  of  Rothiemay,  we  ad- 
drei«ed  a  note  to  the  present  minister  of  the  parish,  the  Rev.  Mr.  Moir,  soliciting  him 
to  favour  ua  with  an  extract.  Mr.  Moir  not  only  complied  with  our  reouest,  but  also 
kindly  famished  us  with  a  great  many  very  interesting  particulars  relating  to  Fer- 
guson, which  will  be  found  recorded  in  future  notes.  Rev.  Mr.  Moir,  in  his  reply 
obfierveti,  Uiat  *'/r<wn  the  time  of  the  Refonnation  to  the  middle  of  the  18fA 
century,  the  Records  of  the  parish  of  Rothiemay  form^  I  am  sorry  to  say,  a  mass  of 
loose  leaves,  the  penmanship  in  which  hcu  become,  in  many  instances,  almost 
illegible,  through  the  carelessness  of  those  who  had  the  charge  of  them.  After  a  long 
and  somewhat  tedious  search  I  have  been  fortunate  in  laying  my  hands  on  the  leaf 
containing  the  baptism  of  James  Ferguson  the  Astronomer,  which  I  give  below  in 
the  ortliography  of  the  period : " — viz. 

'*  Apryle  25.  1710." 
John  Perguisone  in  Quoir  bad  a  son  be  his  wife  Elspet  Lobl>an,  baptized, 
and  called  James: — before  witnesses.  James  Horn  in  Rattannach: — Jam: 
Lobban  jr.  William  Wilson  yr. :— John  Horn  in  Tilldown : — Elizabeth 
Johnstone  yr. : — James  Lorimer  yr." 

iUttaunach  is  about  Jths  of  a  mile  NW  of  the  Core  of  Mayen: — Tilldown,  or 
Tillydown,  about  j  of  a  mile  to  the  NE  of  it. 

We  may  here  remark  that  Ferguson  wrote  his  Memoir  in  1773,  when  in  the 
64th  year  of  his  age,  the  31st  year  of  his  residence  in  London,  and  at  a  period 
of  nearly  40  years  after  he  had  ceased  being  a  resident  in  the  home  of  his 
(aienta.  The  greater  part  of  this  long  period  was  chequered,  and  a  struggle 
with  poverty,  which,  taken  in  connection  with  each  other,  inclines  us  to 
conclude  that  such  would  have  a  tendency  to  obliterate,  or  render  faint,  in 
the  evening  of  his  days,  the  impressions  of  the  ** mind-picture"  of  his  early 
years,  thus  making  him  mistake  the  place  of  his  nativity.  Be  this  as  it 
may,  it  is  certain  that  Ferguson  could  never  have  the  slightest  tangible  re- 
collection of  the  cot  at  the  Core  of  Mayen,  as  his  parents  removed  from  it 
in  the  year  1712  to  some  place  now  unkjiown,  within  **  a  few  miles  of  Keith," 
at  which  period  James  would  be  an  infant,  and  could  not  possibly  remem- 
ber anything  about  it ;  hence,  we  think  there  can  be  no  doubt  that  it  is 
to  this  after  residence  of  his  parents,  **a  few  miles  from  Keith,*'  he  refers 
here  as  the  place  of  his  birth.  It  would  undoubteiUy  be  the  home  asso- 
ciated with  the  earliest  dawn  of  his  memory, — perhaps  this  was  the  very  cot 
he  alludes  to  in  connection  with  his  7th  or  '8th  year,  the  roof  of  which  becom- 
ing decayed  he  saw  his  father  repair  by  raising  it  to  iti)  original  position  by 
means  of  a  lever  and  upright  spar,  the  operation  exciting  in  his  young  mind 
*'  wonder,  astonishment,  and  terror."  The  after  musings  ami  experiments  rela- 
tive to  said  incident,  were  his  first  stai-ting  points  as  an  experimental  philosopher, 
and  the  liases  on  which  he  reareil  his  future  fame  ;  if  so,  this  after  residence,  **  a 
few  miles  from  Keith,"  connected  with,  to  him,  such  a  remarkable  occurrence, 
would  be  certain  to  remain  firmly  fixed  on  his  mind  during  all  the  ups  and  downs 
of  hiM  after-life.     If  this  is  the  cottage  he  had  in  view  as  the  place  of  his  birth. 
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As  my  fatliur  had  uotliiiig  to  support  a  large  family  but  his 
daily  labour,  aud  the  profits  arising  from  a  few  acres  of  land 
which  he  rented,  it  was  not  to  be  expected  that  he  could  bestow 

thcu,  it  b<?cuiues  u  (lUc^tioii  whrre  was  it  situateillf  Tliis  cannot  uow  be  known 
in  i:onse<iuenc<;  oi'  the  indctinitc  way  be  refers  to  it;  it  wa«  ** a/ew  viiles  fn/tn 
KcUIij"  ne  says,  bnt  does  not  mention  in  wbut  direction  from  that  village. 
Tmdition  and  conjecture  are  uow  therefore  the  oijy  guides,  and  they  at  present 
|M)int  to  the  following  places,  situatetl  in  nearly  every  direction  round  Keith, — 
viz. 

Int.  To  Forgieside,  3  niile«  ITW  of  Keith. 

2d,   To  Achorties,  or  Denhead,  1  mile  S  of  ditto. 

3d,   To  Drum,  or  UreenMlndes.  1 )  mile  B  of  ditto. 

4th,  To  Achandacy  (vicinity),  4  miles  SB  of  ditto. 

5th.  To  Cantly.  atiout  2.^  milen  BNK  of  ditto, 

and  even  to  Old  KeUJi  ithelC !  Hut  tis  Fergu.son  himself  asbures  us  that  it  waA  **a 
j'tw  miieii "  distant  from  Keith,  therefore,  the  site  must  be  sought  in  si/inc  dirtc- 
fToiif  between  3  and  5  miles  of  Keith. 

\\iu\  we  U'en  certain  that  Ferguson,  when  idluding  to  his  father's  residence  iu 
his  Memoir,  had  always  in  view  otw  and  the  same  cut^  we  could  have  fixed  the  sit« 
with  tolerable  exactness,  as  we  would  then  have  entered  his  own  Memoir,  and 
made  the  site  correspond  to  the  following  conditions  he  gives  us : — At  iiage  2d  of 
his  Memoir  he  mentions  that  the  cot  Mas  **  a  few  mileJi  frotn  Keith.  '     2d,  At 

Iiage  15,  that  it  was  **  12  miitus  ditUutd  "  from  one  of  the  residentes  of  the  Earl  of 
'ife.  3d,  At  )Hige  1(5,  that  it  stood  **  clime  hy  a  public  road;  "  and  4thly,  At  iiage 
ly,  that  it  was  "  cibout  seven  miles  fn/tn  Durn  "  ^seventeen  miles?).  But  as  tiiere 
IS  no  certainty  that  Ferguson  refers  in  his  Memoir  to  vne  aud  the  same  residence 
of  his  jiareuts,  we  cannot  draw  correct  conclusions  from  these  quotations;  und  we 
i-egret  that  Uu  site  must  still  l>e  left  in  charge  of  tradition  and  conjecture.  It  is, 
however,  evident,  from  our  memoranda  on  the  ]K)int,  that  this  cottage  to  which 
Ferguson's  father  removed  when  he  left  the  Core  of  Mayen  for  Keith  i)arish,  stood 
somewhere  in  one  of  the  Cantlies,  l)etween  3  and  4  miles  to  the  ENK  of  Keith. 

Kkitii. — The  Keith  to  which  Ferguson  here  alludes  is  at  the  pn*sent  day  called 
'*  Old  Keith"  to  distinguish  it  from  two  modem  Keiths  in  the  immediate  vicinity 
which  have  sprung  up  since  the  middle  of  last  centurj': — viz.  1st,  New  Keith, 
now  Keith  nroper.  Is  situated  on  a  rising  grouud  a  few  hundred  yards  to  the  south 
of  Old  Keitii ;  and  2d,  Fife  Keith,  adjacent  to  it  on  tlie  west.  As  none  of  these 
modern  Keiths  is  connected  wth  Ferguson's  historv,  we  (tass  them  by,  and  con- 
tine  our  remarks  to  a  few  observations  on  Old  Keitfi,  as  it  was  in  his  youth. 

Old  Kkitii,  or  whut  may  here  appropriately  Ikj  designated  **  Fergusons  Keith," 
is  a  village  of  unknown  antiquity, — ^authentic  records,  relative  to  its  church,  ihite 
as  early  as  1203.  The  village  is  situated  on  the  southern  bank  of  the  rivulet  Isla 
und  in  the  centre  of  an  amphitheatre  of  hills.  In  early  times,  the  magnitude  of  the 
village  corres]K)nde<l  to  the  importance  of  its  judicial  authority.     It  **  enjoyed  the 

t)ower  or  privilege  of  Pit  and  Gallows."  Its  court  of  Kegality  sat  in  the  (rhun*h. 
ieing  buiU  in  an  inconvenient  situation,  it  was  gradually  aliandomMl  after  1750,  in 
favour  of  New  Keith  on  the  south,  and  is  now  dwindleil  dowu  into  an  insignifi- 
cant hamlet.  It  is  situated  on  the  main  road  leading  from  Iluntly,  Hothieinay, 
and  Orange,  to  Fochabers,  Elgin,  and  Speyside.  Iu  Ferguwin's  young  days 
it  ap|M'ars  to  have  consisted  of  about  CO  clay-built  and  rubble  cottagt*s,  with  3(H) 
inhabitants,  who  were  employed  in  agricultural  pursuits,  in  weaving,  s]iinning, 
Hax -dressing,  Ac.  The  old  church  of  Keith  stood  on  the  north  side  of  the  church- 
yard, and  with  it  are  aHsociat«yl  **  some  memorable  deeds  of  other  days," 
which  the  remler  will  find  well  detaile<l  in  the  **  Legends  of  iitmthisla^*'  a  very 
entertaining  little  work  by  our  friend  Mr.  Koltert  Sim,  Keith.  AUmt  7  ynnls  from 
the  west  gable  of  the  old  church,  and  in  the  <'hurch-yard,  stood  the  "  old  Gram- 
nuir  School  of  Keith/'  in  which  Ferguson  had  **  alvut  3  months'  instruction.  The 
old  church  and  school  were  removed  in  1 819.  About  40  yards  8W  of  the  old  gnun- 
inar  schotil  stood  the  Manse  of  the  Hev.  Mr.  Oilchrist,  which  Ferguson  ineit- 
tions  in  his  Memoir,     llie  Manst;  has  also  been  removeti ;  so  at  the  present  da> 
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much  on  the  education  of  his  children,  yet  they  were  not  ne- 
glected ;  for  at  his  leisure  hours  he  taught  them  to  read  and 

write  : And  it  was  while  he  was  teaching  my  elder  brother 

to  read  the  Scotch  Catechism  that  I  acquired  my  reading. 

there  Is  no  building  standing  connected  with  the  subject  of  our  memoir.  Keith 
is  situated  in  lat.  57°  34'  48"  N,  and  long.  '2"  55'  10"  W,  at  a  distance  of  133  miles 
NNEof  Edinburgh,  by  Huntly;  49  miles  NW  of  Aberdeen ;  20  SW  of  Banff; 
12  SSW  of  Cullen ;  17  ESE  of  Elgin ;  59  ENE  of  Inverness ;  8  SE  of  Fochabers; 
and  10  NW  of  Huntly.     Rail  distances  are  different. 

CoekopMaykn: — The  Rev.  Mr.  Moir  of  Rothiemay,  in  a  note,  informs  us 
that  **  TJu  CoTt  of  May  en  is  in  Du  central  portion  of  thr  estate  of  Maycn.  ft  is 
a  hollow  surrounded  btf  hills  of  considerable  elevation  on  th^  norths  icest^  and  south 
jtideSf  and  open  t4>  the  e^Jtt.  It  is  so  completely  enclosed  ht/  hills  thai  the  crops  in  a 
late  season  arc  in  danger  of  not  ripening,  ft  is  ahotU  n  quarter  of  a.  mile  broad, 
and  nearly  three  quarters  of  a  mile  in  length.  A  burn  or  rivulet  flows  dmon  the 
middle  of  the  hollou\  and  forms  the  boundary  between  the  parishes  of  Rothiejnay 
and  Mami)chy  so  that  one  half  of  the  hollmr,  tliat  on  the  north-east,  called  Tillie- 
doun^  is  in  Mamoch,  the  other  half  that  on  the  sou4h-we,st,  is  called  the  ('ore,  and 
is  in  the  parish  of  Rothiemay.  In  this  porti/m  stood  the  c/)ttage  in  which  the  astro- 
nomer uxis  bom.  About  twelve  years  ago  (1848)  tfie,  ruins  of  the  cottage  wrre  re- 
moved, and  Us  site  is  now  trithin  a  cum  field.  The  well  of  thr.  Pergusem  family, 
however,  is  still  to  be  seen,  and  a  .solitary  tree  indieates  the  site  of  the  cottage.  The 
Core  lies  to  th^  north-eeist  of  Rothiemay  parish  church,  and  is  distant  from  it  fully 
two  miles,  and  is  about  eleven  miles  due  east  of  Keith.''  Wc  mav  here  note,  that 
the  site  of  the  cottage  in  whit^h  Ferguson  was  bom  is  within  a  few  hundred 
yards  of  the  western  boundary  of  Aberdeenshire  ;  hence,  Banffshire  was  exceed- 
ingly near  losing  the  honour  of  registering  the  a.stronomer  as  one  of  its  illus- 
trious sons. 

We  annex  a  view  of  the  cottage  at  the  Core  of  Mayen  in  which  he  was 
born,  taken  from  an  old  i>en  and  ink  sketch  of  date  about  1780.  Referring  to 
one  of  our  notes,  we  observe  that  **  Ferguson's  birth-place  cot "  .stood  unroofed 
in  1807,  and  that  previous  to  the  entire  removal  of  its  urtlh,  they  were  nearly  on  n 
level  with  the  ground — immediate  cause  or  urgency  for  the  rem/rval  of  the  founda- 
tions being  a  want  of  stones  to  build  a,  neighbouring  dike.  A  stone  pillar  ought 
to  be  erected  on  the  site,  to  inform  future  generations,  that  on  this  spot  stood  a 
cot,  wherein  the  rustic  astronomer  was  born. 

*  Death  of  Ferguson's  Parents. — We  have  made  a  great  many  in<iui- 
ries  respecting  the  date  of  death,  the  age  at  death,  and  place  of  interment  of 
Ferguson's  parents,  but  without,  we  are  sorry  to  say,  any  satisfactory  result. 
However,  we  find  him  in  his  Memoir,  at  page  27,  referring  to  the  period  he 
resided  in  Edinburgh,  viz.  1734-1736;  and  in  alluding  to  his  success  in  tak- 
ing likenesses  there,  he  mentions,  that  he  was  enabled  thereby  •*not  only  to 
put  a  good  deal  of  money  in  his  pocket,  but  also  to  spare  what  was  sufficient 
to  help  to  supply  my  father  and  mother  in  their  old  eufe."  Here  we  ascertain 
that  both  parents  were  alive  and  in  their  old  age  in  1735;  and  it  is  evident,  from 
the  opening  lines  of  his  Memoir,  that  they  were  both  dead  in  1773,  when  he 
wrote  it;  hence,  all  we  learn  from  him  respecting  this  question  is,  that  they 
died  somewhere  between  the  years  1735  and  1773.  On  carefully  going  over  our 
notes  on  this  point,  we  think  that  this  interval  can  be  very  much  narrowed.  Our 
notes  make  it  appear  evident  that  the  parents  were  born  about  the  year  1670, 
and  died  about  1741,  in  their  71st  year;  consequently,  when  Ferguson  was  in  Edin- 
burgh, in  1735,  his  parents  wouhf  then  l)c  in  their  65th  year;— and  when  he  left 
•Scotland  for  London,  in  May  1743,  they  would  be  both  dead.  His  wife's  father, 
^Jeorge  Wilson,  died  in  1742, — thus,  within  two  years,  1741-1742,  three  tender 
eorrls  were  broken,  and  prolmbly  such  sad  events  may  have  luul  considerable 
weight  with  him  when  he  determined  to  leave  Scotland  for  London.  We  may 
add,  that  the  Rev.  Mr.  Annand,  Minister  of  Keith,  in  his  reply  to  our  inquiries 
respecting  the  dates  of  deaths  of  Ferguson's  parents,  says,  "  /<  w  nirrently 
reported  here  that  Mr.  Ferguson's  parents,  in  their  latter  days,  left  Keith  for 
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1716. — Ashamed  to  ask  my  father  to  instnict  me,  I  used, 
when  he  and  my  brother  were  abroad,  to  take  the  Catechism 
and  study  the  lesson  which  he  was  teaching  my  brother;  and 
when  any  diflSculty  occurred,  I  went  to  a  neighbouring  old 
woman,  who  gave  me  such  help  as  enabled  me  to  read  toler- 
ably well  before  my  father  had  thought  of  teaching  me.* 

Rotkitmay,  hut  that  the  father  afttnrards  rrtumed  to  Keith  and  died  there.  The 
inference  from  this  appears  to  be^  that  his  mother  had  died  at  Rothiemay  and  had 
hem  buried  thrrt^  and  thai  his  father  had  heen  hvried  in  Keith  churchyard."  Dr. 
Oniicksliaiik.s  of  Marischal  Collc^,  Ahenlctm,  in  his  note  to  us  on  this  matter, 
ol»«erve«,  **  It  is  very  prohahfe  that  Rothiemay  ipas  the  httrial-place  of  the  f amity, 
and  that  his  hody  tvas  brought  thither  from  ttve.  parish^  for  corpses  are  often  carried 
much  farther  to  be  deposited  beside:  thase  of  reJatiwis.  In  thdse  days  there  were  no 
regrtlar  registering  of  deaths  or  funerals.*'  Grave-stones  appcar  to  have  been  the 
usual  and  only  record  of  deaths  at  the  period  referred  to.  Tnere  are  no  memorial 
stones  of  Fcrgus<»n'8  parents  at  Keith  or  Rothiemay;  hut,  as  liefore  mentioned,  as 
far  as  we  can  judge  from  the  notes  before  uk,  the  jmrents  died  between  the  years 
1740  and  end  of  1741. 

•  It  may  apjiear  singular  to  many  that  Ferguson  should  have  felt  ashamed  to  ask 
his  father  to  instruct  iiini.  We  have  always  thought  that  the  word  ashamed  is 
too  strong  a  word  for  expressing  a  tender  feeling  of  bashfulnebs.  The  old  Scotch 
way  of  expressing  such  a  feeling  would  have  been  for  him  to  have  said  **  I  didna 
like  til  afic  my  faith  er  fa  learn  me.'*  Ilr  would  see  his  father  in  the  evenincs, 
after  a  hanl  day's  toil,  sit  down  on  his  chair  and  in.stnict  his  elder  brother.  He 
would  see  the  trouble  his  father  had  as  an  instructor,  and  he  therefore  *'  did  not 
like,"  or  did  not  wish  to  tlirow  any  additional  labour  on  his  father's  hands.  Being 
at  this  time  in  his  6th  year,  he  would  be  left  at  home  with  his  n»other,  and  often 
would  he  ])eep  into  the  old  Catechism  and  endeavour  to  master  its  lessons.  Diffi- 
culties would  arise  before  him,  but  when  they  did,  he  informs  us  that  he  **  went  to 
a  neighbouring  old  wmnan^"  who  helped  him  over  them.  I5ut  why  did  he  go  to  the 
old  woman  for  help?  Why  did  he  not  apply  for  asKistance  to  his  own  mother  who 
was  constantly  by  his  side?  Such  ipiestions  cannot  now  l>e  answered  with  cer- 
tainty. We  may,  however,  venture  to  remark,  that  either  his  mother  was  unable 
to  render  him  anv  assistance  in  the  wav  of  self-tuition;  or,  that  he  **  went  to  th*' 

^  ^  woman  "  by  stealth  for  aid,  in  onler  to  give  his  ])arcnth  a  sur- 

prise at  being  able  to  rea<l  without  having  been  taught  by  them. 

He  here  alludes  to  the  **  Scotch  Catechism"  (sometimes  called  thv  **  Single 
Rook  ").  It  was  a  duo<lecimo  tnn't  of  a  few  j)ages  only.  One  i>age  ha<l  the  ABC 
repeated  in  ilitlerent  sorts  of  letters,  and  a  few  letters  tiii"own  into  mono- 
syllables, and  then  followe<l  the  (luestions  and  answers  appiovinl  of  by  the  Church 
of  Scotland,  and  which  ha<l  to  oe  commit t4»d  to  m«*mor\'.  It  was  a  kind  of 
Primer  in  s<*hools  in  the  early  part  of  last  century,  and  was  sold  at  a  penny. 

He  also  hi*re  siteakN  of  his  father  and  brotlwr  when  **  th^y  were  abroad,"  i.  e. 
out  in  the  fields  ;  but  as  this  **  elder  brother"  could  not  at  this  time  In*  more  than 
8  years  oM,  w«»  cannot  sup]»os<*  that  such  a  m«Te  child  would  then  Im»  s<«t  to  any 
out-door  work,  but  that  he  merely  went  along  ^ith  his  father  to  Ix'ar  him  com- 
pany and  wile  away  the  time. 

His  father  api»ears  to  have  l>een  a  superior  man  for  his  station  in  life.  To 
be  able  to  write  m  his  young  days  (al)out  1680),  was  an  unconrnxm  accomplish- 
ment, and  iM>rha]is  not  one  in  a  thousand  of  his  class  could  either  write,  or  irad 
what  was  written. 

The  **  eldrr  brother**  was  name<I  John.  He  was  l>oni  at  the  Con*  of  Mayen, 
March  12th,  1708,  and  died  in  171*6,  aged  88.  He  was  conse<iuentIy  2  years 
older  than  James.  The  Kev.  Mr.  Moir,  of  Kothiemay,  has  kindiv  furnishe*!  us 
with  an  extract  of  the  birth  of  his  **  elder  brother"  from  Kothiemay  lUptisinal 
Reconl. 

"  John  Perguisone  in  Qiioir  had  a  snn  Ik*  his  %i  ife  Elsjiet  Lohhan.  baptiz«>«l 
and  called  Joii.*f,  l^efore  witnesses  John  Lobban  m  Rettanach;  -John 
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1717. — Some  time  aftor,  he  was  agreeably  siii-prised  to  find 
me  reading  by  myself;  he  fliereiipon  gave  me  further  instruc- 
tiun,  and  also  taught  me  to  write;  which,  with  alK>ut  three 
months  I  afterwards  had  at  the  grammar  school  at  Keith,  was 
all  the  education  I  ever  received. " 


My  taste  for  mechanics  arose  from  an  odd  accident.  When 
about  7  or  8  years  of  age,  a  part  of  the  roof  of  the  house  being 
decayed,  my  father,  desirous  of  mending  it,  applied  a  prop  and 
lever  to  an  upright  spar  to  raise  it  ffl  its  fonner  situation ;  and, 
t'l  my  great  astonisliment.  I  saw  him,  without  considering  the 
reason,  lift  iip  the  ponderous  roof,  as  if  it  had  been  a  small 

(1>T0rg«.in  OlfDnie  Iluiii>«  —Inhn  llnrn  in  TillHonii:— Inabel  DBviHM>ne, 
in  lUtliiuach:— Janim  Lobbiin  y.  snd  Jean  FerRiiiiuiiie." 

Thia  bratlipr.  Jolm.  resided  uC  Kekslic:!  at  tUv  titiii'  of  liis  ileHtli  in  17S6,  which 
place  lies  about  U  milv  NW  of  tli«  Care  of  Mnifen,  anil  wa.i  nt  the  time  one  of 
the  eldera  of  RothicmHy  parish.  He  (iiiiB  lived  20  yean  after  tilt  denth  of  JameH. 
'  Grauhar  Sc][ool  of  Keith. —Tlie  old  (iraniiiinr  iiohool  of  Keith,  to  which 
FiTgiuoD  here  nllnile!),  mid  in  which  he  had  "  oboiil  X  monllia'  "  inalrviction  (alioiil 
1716),  was  built  in  the  year  I60S,  became  ruinous  alniit  the  year  1780,  nud  was 
then  disused  as  a  school.  Shortly  after  1782  it  mis  repaired  mid  used  as  the 
SBvrion-houee  uf  the  church,  in  1819  it  was  entirely  renmved,  so  that  tliere  is 
now  not  a  atnue  standing  to  mark  the  site  on  which  it  stood.  We  may  note, 
however,  that  it  stood  in  the  KW  comer  of  the  old  churchyard,  at  a  distance  of 
20  feet  from  the  west  gable  of  the  chureh,  and  iiboiit  the  same  dislance  NK  of  the 


aek  wall  of  the  present  manse.     Tliu  old  LTammar  school  was  a  small  buihiinft 

'■einK  only  abont  80  feet  long,  16  fei-t  broad,  and  12  feet  high.    T^-  ~- -  ~"-- 

of  llie  old  Khool  is  taken  froni  a  driwing  sent  to  ns  from  Keith. 
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woiglit"  I  attrilintcd  this  al  fii-st.  to  si  dofji-ee  of  strongth  that 
excited  my  lorror  as  well  nn  wonder ;  Init  thinking  further  of  the 
matter,  I  recollected  that  ho  had  applied  his  strenfitth  to  that  end 


of  the  lever  which  van  furthest  from  the  prop ;  and  finding,  on 
inijuiry,  that  this  was  the  means  whereby  the  seeming  wonder 
was  etfectwi.  I  began  making  levers  (which  I  then  called  liars); 

'  Tlip  luviT  lined  on  thi*  oroasimi  Hy  Vc-rj{U!inii'H  Tathcr  wns  pviilenllv  nnr  nl 
Ui«  "firtl  kind,"  thnt  in.  hariiiK  the  pruji  or  fulonim  I'lHcod  belwoen  tht  n<?i}:lit 
■lid  the  power,  biit  very  niurh  nuiter  !■■  the  irriyhl.  The  velctfity  of  ear-h 
poiut  or  Mivb  n  li-vur  Ivinfi  itiiwlly  an  lli<  iltslHiire  i>r  llir  imiiit  from  the  prop, 
the  |KiTcr  gniiieil  will  he  in  pmporlion  [»  tlic  itilRTi-iit  leiijsths  of  the  arm  uf 
■  he  lever  nn  mrh  siileof  the  prop  or  ftilcninv    We  aIihII  illuxtnite  thi«  rnn/'-rRUt*i) 


vnutiB  IT 
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impoaeil  < 
hi-ather,  uiid  stoiw,  i-ould  not  eneed  a  lim,  (or  22l011w.)  But  iLs  oiilj  "  a  tsiK '" 
iinil  to  Iw  Iine<),  the  cstimnleil  wi'ij-ht  of  the  lifi  would  nol  prolaUly  eiceeil  half 
■  loD,  or  uy  1^00  tin.  Some  of  our  old  uot(»  reganliiiK  this  roof  make  it  evident 
that  a  lal;ge  portion  of  the  haek  part  nf  it,  near  the  top,  had  hegun  (o  nnk,  thrust- 
in|c  the  front  mrt  nf  the  ruof  forward  ki>  as  to  overhang;  the  rmnt  wall.  In  nurh 
a  raw  the  cnita  of  the  Beveral  mftent  restinft  nn  the  )<ark  wall  wouht  haee  to  1<e 
•eeuml  no  as  to  prevent  them  Hlirping  out  of  their  ]ilae<-!i  during  the  operation  of 
hftinj:  the  front  mrt.  1«t  im  tlien^ron  amnine  the  weif;ht  to  he  1200 Ihs.,  the 
lever  16  feet  in  lenftth,  and  llif  prop  1  frwt  distant  fmm  the  weisht  In 
thin  roac.  we  have  the  en<t  of  the  lon)r  ami  of  the  lever  15  Wp\  from  the  pmp, 
mid  the  Aort  arm,  a  length  of  one  foot  only;  lience,  without  taking  int- 
Hrroviiil  Iho  weiuht  of  tlie  lever  itself,  we  have  the  power  as  15  to  I  ;  that 
ia,  liy  using  "ueli  a  lever,  n  man  run  lift  15  limes  more  than  Hy  hi»  nnaideil 
•■tn'iijnh,  Snppoiw  Ferguson'*  father  eierled  a  power  of  1«6  Ihs.  at  the 
eiii|  of  the  long  arm  of  such  a  lever,  then  the  ]Hiwer  he  would  gain  would  bo 


LIFE  OF  THE  ATTHOR.  9 

• 

and  by  applyint;  wei<]fhts  to  tliom  riittbront  ways,  I  found  the 
jK)wer  gained  by  my  bar  was  just  in  proportion  to  the  lengtlis 
of  the  different  parts  of  the  bar  on  either  side  of  tlio  prop.  I 
then  thought  it  was  a  great  pity  that,  by  means  of  tliis  bar,  a 


weight  could  \)C  raised  hni  a  verv  little  wav.  On  tljis  1  soon 
imagined  that,  by  pulling  n^und  a  wheel,  the  weight  might  b(» 
raised  to  any  height  by  tying  a  rope  to  the  weight  and  winding 
the  rope  round  the  axle  of  the  wlieel,  and  that  the  fK)wer  gained 
must  be  just  as  great  as  the  wheel  was  broader  than  the  axle 
was  thick,  and  found  it  to  be  exactly  so,  by  hanging  one  weight 
to  a  ropt>  put  round  the  wheel,  and  another  to  the  rope  that 
coiled  roun<l  the  axle;  so  that,  in  these  two  machines,  it  appear- 
ed very  plain  that  their  advantage  wjis  as  great  as  the  space 
gone  through  by  the  working  power  exceeded  the  space  gone 
through  by  the  weight ;  and  this  property  I  also  thought  must 
take  place  in  a  wedge  for  cleaving  W(X)d.  ])ut  then  I  happened 

160  X  15=2400  IhM.,  that  is,  with  siwh  a  Irvor,  instead  of  In^iiit;  al)lc  to  lift  the 
assumed  1*200  Ilw.  of  roof,  he  wouhl  have  been  ahh»  to  liave  raised  a  weight  or  hmd 
of  roofing  of  close  upon  2400  Ilw.  ha«l  it  lH»en  reuuired :  ln-nce,  the  lift  of  1200  Ihs. 
wouhi  Im>  done  with  the  greatest  ease,— the  fathi^*  would  *'  lift  up  tJu:  jyomfrrnHS 
rtwfns  if  it  had  brai  a  small  uri(f/it:  "  as  In-  exertin^ij  only  one  half  of  his  strenj^tli 
at  the  power  end  of  the  lever  he  would  raise  a  roof  of  1200  lbs.  weii^ht.  (The  lev«»r 
nwl  by  Ferj^ison's  father: — In  tlu'  annexed  (?ngravinjj  we  have  a  bar  or  lever  10 
fcft  long— the  jn-op  at  15  feet  from  the  iwwcr;  hence,  th<'  [Kiwer  beinjjj  assumed 
4i  ICOllifi.,  it  will  balance  240Olbs.  on  the  top  of  "a/?  uprif/hf  sjtar"  as  shown, 
or  2400 lbs.  han>;ing  to  the  point  at  I'J-  the  wci<jjht  of  lev^-r  and  spiir  being 
nothing).  We  hen*  give  a  fanciful  drawing  of  Mr.  F.'s  father  raising  his  cottage 
roof,  in  onler  to  show  how  it  was  done.  Probablv  the  lever  used  on  this  occa- 
sion WH8  either  a  timbor  pinnk  or  strong  and  stmig)it  limb  taken  from  .^^ome  tree. 

B 
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not  to  tliink  of  tlic  scrpw."  By  means  of  a  turning-lathe  wliich 
my  father  had,  and  aonietimes  used,  and  a  little  knife,  I  was 
enabled  to  moke  wlioela  and  other  things  necessary  for  my  pur- 
pose.'" 


Whrel  Hli'l  All«. 


1719. — I  then  wrolo  n  short  account  of  these  machines,  and 
sketched  ont  figures  of  them  with  a  pen,  inii^nitig  it  to  lie  the 
firattreatiseof  the  kind  that  ever  was  written;  but  found  my  mis- 
take when  I  afterwards  showed  it  to  a  j;entleman,  who  told  me 


viorly  L'UinpreheiKl  it,  we  will  liiy  liefure  thi:iu  mi  illiiiitratioti  :— 
]>t,  111  thv  wliPi'l  milt  in  the  axle  bii  iiiliiiite  number  of  line*  must  be  »u|ip<Me<l  In 
I>nH-m^l  from  llii;  ci-iilre  to  tlie  cin-uiiifcmu:r.  TheM  lines  are  iia]M  radii,  in 
iiliort  lliry  Tfyrarnt  Ifrrn,  NOfl  are  thcr«rorr  prrpctiial  lerm.  Suppuce  n  liiif 
fnim  llir  hxU  uf  the  wIil'tI  Xa  iln  (.-irciiinfi'Riii.-e  to  inraKurv  Vi  iih'Irii.  ■nil  a  line 
rn-m  till'  renin-  at  \\k  ixih  Io  iln  lirrumfi'reiii'e,  3  iiitlim,  llicn  »e  have  rt™  Irrrn. 
(ilieuT  1:2  iiirlii-H,  tlieotlivrof  »:  lirncr,  |-2-i-3=1:  that  in,  a  neigbt  of  lib.  on 
the  L-in-iiiiirpn.'ni-e  uf  tlie  whret  will  balance  a  wx^XA  uf  111m.  un  the  axU-,  u> 
hliuwii  ill  the  PtifCraviiiK  ■iinrxitL 

■v  Fvliciiiion'n  fatliur  anwini  to  have  huil  a  tantr  fur  nieihaniiij.  Wc  we 
that  hp  liuilvrstfloil  the  )>)iiI<Mij[ili^v  nr  the  lever,  anil  noiluubt,  the  otherninhuii- 
111  jmwi'n  hIm.  Here  wo  biiil  hlln  ill  linmiiMoii  iif  ■  tuniiiifC- lathe.  Hut  what 
had  a  sniiUI  eroflcr  or  daily  liilKiurfr  In  ilu  with  a  lathe  t  Mr.  ¥.  merely  Hy*  that 
his  father  •' unmitiiiuttaai"  ir,  but  iloeH  nut  inl'iinn  Ui  whether  he  uiieil  it  iu  llir 
way  of  uiuUM-iiieiit  or  for  proUt.  \Sr  are  iiirtineil  to  lliink  that  the  father  keiil 
it  fur  jifulir,  in  order  to  ■■naldv  liini  to  eke  ont  liii  little  inrumr  in  Kup|Kirt  of  tiie 
fiimily.  In  our  4th  u<At;  the  reader  will  tinit  tlwt  iu  the  early  mrt  of  laat  i-cn- 
tiiry,  Keith  and  nviKhlmurhooit  abomided  with  i4|iinriiiiK-whcvu,  rim-wheels 
llfrla,  and  Looms,  ami  for  tlie  freijuent  repaira  of  niich  artii-leH  a  tnruiiiK-lulha 
would  be  absolutely  ueccnary,  aii<l  I  hereby  bvcoine  a  toiirw  of  pn>Iit. 
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that  these  things  were  known  long  before,  and  showed  mc  a 
printed  book  in  which  they  were  treated  of;  and  I  was  much 
pleased  when  I  found  that  my  account  (so  far  as  1  have  carried 
it)  agreed  with  the  principles  of  mechanics  in  the  book  he 
showed  me.  And  from  that  time,  my  mind  preserved  a  constant 
tendency  to  improve  in  that  science.  ^^ 

1720. — But  as  my  father  could  not  aflbrd  to  maintain  me  while 
1  was  in  pursuit  of  these  matters,  and  I  was  rather  too  young 
and  weak  for  hard  labour,  he  put  me  out  to  a  neighbour  to  keep 
sheep,  which  I  continued  to  do  for  some  years ;  ^'^  and  in  that 
time  I  began  to  study  the  stars  in  the  night.  In  the  day-time 
I  amused  myself  by  making  models  of  mills,  spinning-wheels, 
and  such  other  things  as  I  happened  to  see.^"* 

11  Although  Ferguson  gives  us  an  account  of  his  lever,  &c.,  experiments*, 
and  of  his  writing  a  tn^atise  on  them  in  two  consecutive  pages,  as  if  all  had 
hap|>ened  within  a  period  of  a  few  weeks  or  months,  yet  we  must  not  understand 
it  so.  We  are  inclined  to  think  that  the  interval  of  time  between  the  raising  of 
the  cottage  roof  and  that  of  writing  his  "  Treatise  "  embraced  a  period  of  at  least 
two  yeani.  When  the  roof  of  the  cottage  was  raised,  Ferguson  was  in  his  7th  or 
Sth  year,  and  when  he  wrote  the  "  Treatise,"  he  would  be  about  10  years  old.  A 
precocious  boy  at  such  an  age  would  be  able  to  write  a  rude  treatise  as  Mr.  F. 
did,  but  we  scarcely  think  that  a  boy  7  or  8  yeai-s  old  could  have  done  so  from 
st-lf-instruction. 

12  Ferguson  has  not  given  us  the  nanie  of  this  **  neigfihour " — (liis  first 
employer),  to  whom  he  wjis  sent  to  keep  sheep, — and  as  all  our  inouiries  for  it  in 
BanlTshire  had  turned  out  unsuccessful,  we  had  resolved  to  pass  the  matter  over 
without  note  or  comment  Latterly,  however,  our  attention  was  directed  to  an 
American  publication: — '*  A  Memoir  of  Mary  L.  W.  Pichard,  Boston,  U.S.,  1856." 
At  page  9  we  find  the  nmne  of  Ferguson's  first  master  mentioned.  His  name 
was  Alexander  Middleton.  We  give  the  extract  in  full: — *^  In  January 
1802  Mr.  Pichard  was  called  to  EtKjland  on  business^  and  took  with  him  his  wife 
and  little  Manj^  then  hut  three  imniUis  old.  They  remained  there  a  year  and  a 
ftal/visitiff(j  both  his  and  her  relations  in  different  parts  of  tfu  kingdom.  Mrs. 
Pichard  bcin^j  connected^  on  her  mother's  side^  with  A  lexander  Middleton^  a  Scotch 
farmety  in  whjse  family  Ferguson  tfie  astronomer  lived  as  a  shepherd-boy^  and 
of  wham^  with  his  wife  aiul  three  children^  th^re  are  still  existing^  likenesses 
drawn  in  pencil  by  that  ladj  so  celebrated  as  a  man."  Besides  being  thus  fur- 
nished with  the  name  of  his  first  master,  we  also  discover  that  Ferguson  drew  his 
likeness,  and  that  of  his  wife  and  three  children.  Ferguson  did  not  begin  to  take 
likenesses  in  his  native  county,  Banffshire,  until  aft^jr  his  return  to  it  from 
Edinburgh,  in  the  end  of  the  ywir  17JJ6;  and  as  he  left  Scotland  for  I^ondon  in 
May  1743,  these  portniits  of  the  Middleton  family  must  have  been  taken  between 
the  yeai-s  1736  and  1743. 

13  Our  memoranda  relative  to  this  period  of  Ferguson's  life  make  it  evident 
that  lie  was  ** pat  out"  to  k«!ep  Mr.  Alexander  Middleton 's  sheep  in  1720, 
when  he  was  10  years  old,  and  continued  in  his  service  4  years,  viz.  until  1724  ; 
and  con.se<niently  it  was  between  these  years  that  he  **  bc^/an  to  study  the  stars  in 
the  night.'  In  the  day-time,  lie  informs  us,  t/iat  lie  "  amused  himself  by  making 
vwdcU  of  mills  and  such  other  things  that  he  happened  to  see. "  At  this  period  there 
were,  and  are  still,  several  mills  near  Keith,  and  then  **  spinning  on  the  spinning- 
wheel  "  was  practise<l  by  females  in  almost  every  house  and  cot,  not  only  in  and 
around  Keith,  but  over  all  Scotland ;  and  as  **  every  spinnin^-wlieel  would  Juive 
Us  rulf"  no  doubt  reels  would  be  among  the  models  he  fashioned  with  his  whittle 
or  knife  on  the  bleak  hill-sides.     But  there  is  a  model  he  is  rei)uted  to  have  then 
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1724. — 1  then  went  to  8(.»rvc  a  considerable  farmer  in  the 
neighbourhood,  whose  name  was  James  Glashan.  1  found  him 
very  kind  and  indulgent;  but  he  soon  observed  that  in  the 

niailc,  on  which  ho  is  silent,  viz.  making  a  **  horac-hexid  clock."  Our  note  on 
this  sHys,  **  the  story  i»  well  known  here,"  i.  r.  BHuffshire. 

**  It  is  a  hidirrous  blunder  that  the  French  astronomer,  I^lande,  makea,  in 
Rpi'akitif^  of  Fer^son,  when  he  deftiffnatc8  him  as  *  Bergfr  ati  Rai  cC Anglctrrre 
m  Ecofof^'  \.  e.  the  King  of  England  s  shenhenl  for  Gotland.  He  had  no  claim 
to  this  |>ompouK  title ;  nut  it  is  true  that  ne  spent  some  of  his  early  years  as  a 
kee|>er  of  sneep,  though  not  in  the  employment  of  the  State,  but  of  a  small 
farmer  in  the  neighbourhood  of  his  native  place"  (Lib.  Entg.  Know.,  vol.  i.,  p. 
198),  in  Banffshire,—  **  that  whtn  in  the  Wfh  or  \2th  year  of  his  agr^  when  em- 
jtfoi/fd  in  herding^  he  JitUH  up  a  chtck  within  the  skull  of  a  horse ^  and  fastened  it 
to  a  irillow  tre^  on  the  banks  nf  the  hla^  /o  let  him  knmr  when  to  drive  his  sheep 
and  cattle  hoinr."  We  can  scarcely  cre<lit  this  story; — if  he  is  conne<*te<l  with  it 
nt  all,  we  should  rather  be  incline<i  to  think  that  he  wouM  use  the  hors<»-skull  as 
n  sun -dial,  for  the  oddity  of  the  thing,  having  the  stile  in  the  fore-hend  and  the 
houi-s  laid  down  round  it.  A  tree,  however,  would  perhaps  have  served  the  pur- 
|K>se  much  bi>tter  by  using  the  trunk  of  a  tree  as  a  stile,  and  having  stones  at 
proper  distances  round  it  to  denote  the  several  hours.  It  would  apjicar  that  Fer- 
guson did  not  attempt  making  a  clock  until  at  least  7  or  8  years  after  the  perioil 
under  review  (vi«l.  note  30).  Therefore,  i»rol>ably  this  story  of  *'  the  horse-head 
clo«'k  "  was  one  of  the  many  *' false  a tia  improbable  particulars''  which  **  had 
been  relnied  of  him  "  (vid.  note  2). 

The  late  C'ai)el  Lofft,  Esq.,  has  several  allusions  to  Ferguson  in  his 
**  EiJiH>8iA,  Or  a  Poem  on  thk  Umvkrsk"  (12mo,  pp.  248).  *^  Printed  and 
sold  by  W.  Richardson  in  the  Strand,  and  W.  Dilly  in  Ute  Poultry^  London  1781 ; " 
now  out  of  print,  and  very  scarce.  The  following  extracts  from  **  Eudosia,'* 
relate  to  Fei^son's  shepherd -l)oy  period,  Ac. : — 

'*  Nor  shall  thy  guidance  not  con<iuct  our  feet, 
<1  honouretl  shephenl  of  our  later  days! 
Whom  from  the  flocks,  while  thy  untutor'd  soul, 
Mature  in  childhood,  trac'd  the  starrj-  ourse.       (H«Mik  I.,  v.  \h.'\ 

Astronomy,  euamour'd,  gently  led 

Through  all  the  sidendiii  labyrinths  of  Hcavm, 

And  taught  thee  her  stup<;ndous  laws,  snd  clothed 

In  all  the  light  of  fair  simplicity. 

Thy  apt  expression.      Hail!  ve  friends  of  men: 

Who,  while  ye  lived  on  eai1n,  nmged  Heavi-n,  and  brought 

The  hours,  the  days,  the  year,  to  regulate 

The  life  of  mortals." 

(Vide  •*  Eudosia,  or  a  Poem  o,i  the  rMiir/v/" 
Book  II..  p.  32,  lines  32  to  43.) 

And  again,  in  **  Kl'Dosi.v,  "  Hook  V.,  we  have  as  follows  (subject,  Ecli|»M.»>)  - 
nfcning  to  this  jK'riod  : — 

*•  Nor  thee,  ENl)V.\floN  of  our  later  age. 
Sage  shepherd  of  the  northern  Scotia's  hill, 
SluiU  grateful  memory  forget.     How  blest,         (125,  I^»ok  V.) 
If  to  niy  vtTse  the  favouring  muse  indulge. 
The  happy  clear  expn-ssion  which  she  gave 
Thy  simple  prosf.     o  teach  uie  to  expn^ss, 
Fsmiliar,  what  the  causi's  of  EcLirsK, 
Their  ditfcienrr,  thrir  limits,  ami  th«Mr  uw, — 
Sin<<*  knowle<lg«.*  taught  by  tln-e,  O!  Fergns<iii, 
StM-metl  intuition  to  the  learner's  car. 
Thy  |«an*nt  l*^rth  in  infancy  beheld 
Tlier  with  untutor'd  genius  on  the  stars 
Intent;  alsive  thv  years,  and  far  bevoiid  135. 
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evenings,  when  my  work  was  over,  I  went  into  a  field  with  a 
blanket  about  me,  lay  down  on  my  back,  and  stretched  a  thread 
with  small  beads  upon  it  at  arm's  length  between  my  eye  and 
the  stars,  sliding  the  beads  upon  it  till  they  hid  such  and  such 

Thy  hamble  lot;  nor  flowery  meml,  nor  play, 

Nor  sleep,  beguil'd  thee  from  the  beauteous  sceue ; 

Nor  poverty,  nor  health  infirni,  suppress 'd 

The  active  vigour  of  thy  mind;  nor  all 

That  lowering  fortune  interpos'd,  eclipsM 

The  piercing  ray  of  thy  superior  soul, 

Heaven-taught  philosopher!   Thy  wandering  sheep 

Saw  thee,  Mnth  eye  sublime,  reading  the  Heavens; 

Nor  wanted  they  a  guide — the  good  old  man. 

Whom  gratefully  thy  modest  page  rewards :  1 45. 

To  thy  fidelity  and  genius  just 

Providetl  hours  of  leisure,  that  st'cure, 

Nor  fearful  for  the  charge — thy  eager  view 

Might  range  the  Hrmament. " 

(Vide  *^  EiuloHia,  or  a  Pucm  on  Uw.  l/nieerse," 
Book  v.,  pp.  115-116,  lines  r^3  to  149.) 

NoTK. — Mrs.  Anne  Casborne,  of  New  House,  Pakenhani,  near  Bury  St. 
Edmunds,  the  daughter  of  the  late  Capel  Lotft,  Es(j.,  author  of  **  /'JudosiUf"  in 
one  of  her  letters  to  us  relative  to  her  luirents,  says,  '*  My  father^  Mr.  Capel  Lofft, 
author  of  *  Eudosia,  a  Poem  on  the  universe,*  was  horn  in  Loyidoit  on  25lh  Nor. 
1752,  and  died  at  MotUcalieref  neur  Turin,  in  Italy^  on  26^  May  1 824,  in  tJu: 
72d  year  of  his  age.  My  mother^  A  nne  Emhlin^  t/ie  pujnl  and  tlif.  Eiulosia  of  Per- 
gu9(ni*8  'Gentlemen  and  Ladiks*  Astronomy,'  %oas  bom  at  Wiiulsor  in  Febru- 
ary 1753,  and  became  the  first  vnfe  of  my  father,  Capel  Lofft,  on  20^A  August 

1778;  she  died  on  Sth  September  1801 /  axis  younij  when  she  died, 

atui  do  not  recollect  her  mentioning  Ferguson's  luimc,  except  fwr  sfunoing  me.,  just 
before  her  fatal  illness^  Ferguson's  Moveable  Planisphere,  saying,  sJui  ivould  Ouich 
me  Astronwny,  as  she  had  been  taught  hy  him.  This  Planisphere  I  Juioe  still  in 
my  possession.  I  have  also  a  portrait  in  c/uilk  of  Ferguson,  left  by  him  to  some 
lady  of  title  at  Windsor ^  who  left  it  to  my  graiulfaUier.  .  .  .  Tlie  portrait  is 
somewhat  faint,  particularly  about  Uie  mouth;  I  can  discover  iw  initials  or  date, 
either  in  the  comers  or  on  the  back.  I  expect  a  visit  from  my  half-sister,  Laura 
Capel  Lojft,  the  beginning  of  next  month ;  she  was  brought  up  in  Itniy,  ami  is 
quite  an  artist,  and  a  most  beautiful  copyist.  I  will  ask  her  to  copy  Ferguson's 
portrait  for  you  in  tlie  diminished  size  you  wish.  .  .  The  »ize  of  tlie  original 
portrait,  not  including  tlie  gilt  frame,  is  22  inches  by  17.  .  .  .  My  aunt,  v)luj 
died  about  22  years  ago,  has  often  t-old  me  that  my  mofJier  went  tis  a  pujril  t-o  stmly 
Astronomy  under  Mr.  Ferguson,  Bolt  Court,  Fleet  Street,  Loiulon,  when  she  was 
young  in  her  teens,  about  1767,  ami  often  stayed  with  him.  She  uxis  then  in  all  fier 
yuuth  and  beauty,  and  when  Georue  111.  nsed  to  call  lier  t/iefiower  of  Windtor. 
Her  ardent  taste  for  Astronomy  astonished  her  younger  sister  and  pareiUs. " 

Mr.  Capel  LofFt,  in  the  appendix  to  his  *'  Eiulosia,  or  a  Poem  on  tlie  Universe  " 
(p.  222  to  225),  gives  a  snort  account  of  Ferguson,  condensed  from  the  ori- 
ginal memoir.  At  p.  225  he  says,  "  Some  manuscript,  tables,  diagrams,  and  a 
philosophical  correspondence  of  this  heaven-taught  philosopher,  are  in  my  hands, 
vhieh  %oere  given  by  him  to  my  Eudosia  before  our  marriage;  for  he  had  no  pupil 
whote  genius  and  disposition  he  more  esteemed  than  hers;  nor  can  I  reprove  myself 
for  the  pride  which  I  often  feel  in  reading  over  his  letters  to  Miss  Emblin,  writUm 
to  htr  before  our  marriage."  At  page  224  of  Eudosia,  Mr.  Ix)fl't  informs  us,  that 
a  letter  of  Ferguson's,  relative  to  his  styling  his  pupil  Eudosia  m  his  As 
tronomical  Dialogues,  was  the  cause  of  his  naming  his  own  poem  **  Eudosia." 
Mrs.  Casborne,  in  alluding  to  the  "  manuscript,  tables,  diagrams,  and  aphilo- 
mphieal  corresrpondence  "  of  Ferguson's  sent  to  her  mother,  says,  "  UuU  tliey  can- 
not now  be  found,  being  long  lost. " 


u 
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stars  from  my  eye,  id  order  to  take  their  apparent  distances 
from  one  another;  atid  then  laying  tho  thread  down  on  a 
paper,  I  marked  the  stars  thereon  by  the  beails.  aciordlng  to 
their  respective  positions,  having  a  candle  by  me."    My  master 


at  tirat  laughed  at  me,  but  when  I  explained  my  meaning  to 
liim,  he  encouraged  me  to  go  on ;  and  that  I  might  make  fair 

'H'unaMeriii^t^athwuiiliMii'iiilvriiatinii;.  iriU-iiiildbeaw-t'rlaiiiril.iuluwhetlii-r 
ur  iiut  Mr.  Ul:i9haii  liveil  tu  liear  of  FrriifiDiuir)!  sui-peas  ritiI  iviiown,  we  ivsiiItv^  tu 
iii:ik<.'  iniiuiriea  tu  clcnr  up  Ilie  ]ioiiit.  Tlie  only  way  which  iii)!!?!)^!  to  be  ujien  for 
IH,  at  thi9  dUtHiit  iHTitxl,  wax  Hint  in  wliicli  vie  might  gel  at  Die  dale  of  Ait  •tnlh. 
VVea<'conliiiKlyiuIiire>»i'ii  a  nutelollie  i>Tesetit  nihiiHleT  of  Keith,  thv  Kevervii<IMr. 
Aiinutil,  nil  the  9iilij«ctof  the  ilate  orhiatlnith  aiiJ  anv;  who,  in  >v|>ly,  inrornis  us 
that  he  was  intemil  in  th»  c)iunrli-yanl  of  Keilii,  where  liivre  iv  >  stoiir  to  his  nie- 
niurv.  atid  thattiieiiiMrijiIionuii  if  reiunls lliat  "  James Glakhan  wan  Boiin  on 
1 1  tli  Ukcehbeh  use,  AMI  uiEi> OS  Utli  JANt-ARV  1771."  11iv«- aali-s  uiukv I'lear 
wvvral  little  matters,  whirli,  without  theiii,  would  have  been  uiikiiowu.  vit.  1st, 
II  a  CTident  tiiat  Mr.  Glaahan  died  at  the  ailvani^ad  age  of  84  :  M,  That  he  wua 
ill  hill  39th  year  in  17'J5,  wlieii  Kergimon  (then  IS)  rtiten-il  hi«  serrivii ;  anil 
3d,  That  he  iiieil  only  5  years  atiil  10  inoiitha  before  Ferguvin  (  eotiMHiueutly 


how 


luifh  Ihe  ah/di  of  Ftrgiimn't  life-time,   and   would   llicri 

J  AstronoTiiical,  Sleehauical,  and  other  putdii'atioiM.  and  uf 

'U  tliey  had  \<ten  received  and  ajipreciatvil  hr  the  piihlie.    Hu  would  hriir. 


no  iluubt  would  ivjoice  wlieD  he  heard,  that  ii\a  Majexly,  Ceorge  III.,  had 
tiHHi'iwnl  oil  him  a  priisioii  of  ££0  a-year;  aDil  of  liix  liaviiig  been  elected  a 
free  iiienilwr  of  the  mo>t  celelimteil  iicientitie  Uuly  in  the  world  —  naiiielv, 
Felliiw  uf  the  Royal  Hnciely.  Ry  Iwiiig  vi  silRoeaafut  in  his  wiitinga,  and  fiy 
tiaviiig  hail  so  many  diHtinKiiixheilTiiarkH  of  honour  and  reapeel  conferred  on  him. 
would  gladden  the  heart  of  Ihe  kind  Janiee  Glaxhan,  and  no  doubt  wotilil  oftin 
bring  to  hia  mind  tlie  davs  of  172S,  when  hia  farm-laddie  iineil  to  go  out  into 
the  ailJBi'ent  tii-lils  and  liill-alopeii,  in  the  eold  I'lear  winter  evpninga.  swathed  ii 


and  anned  with  a  liglited  lantern,  beaileil 
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copies  in  the  day-time  of  what  I  had  done  in  the  night,  he  often 

worked  for  me  himself 1  shall  always  have  a  respect  for  the 

memory  of  that  man.^^ 

1727. — One  day  he  happened  to  send  me  with  a  message  to 
the  Reverend  Mr.  John  Gilchrist,  minister  at  Keith,  to  whom  I 
had  been  known  from  my  childhood.**   I  carried  my  star-papers 

tion  lie  had  attained.  An  eminent  uTiter  says,  "  We  paij  tnhute  to  thy  meiiwry^ 
JarjMS  Qlashan,  Thy  aiiprecenlent^d  kindness  to  the  young  rustic  astronomer  hxis 
been  uniwrsally  admired;  it  shall  tiever  heforgolU.n ;  fiUure  generations  will  revere 
thy  name  and  applaud  thy  toorth."     (See  note  17). 

We  may  here  note  that  John  Stuart,  Ea*\.  of  Aucharnie,  Aberdeenshire,  Secre- 
tary of  the  Spahling  Club  and  Society  ,of  Antitjuaries  of  Scotland,  is  the  great- 
grandson  of  Mr.  James  Olashan.  He  informs  us  that  there  are  no  lettere  or 
memoranda  extant  I'eganling  his  great-grandfather,  whose  memory  he  holds  in 
the  highest  esteem. 

Mr.  Glashan's  farm  was  called  Ardnkadlie,  situated  about  1  mile  to  the  SSW 
of  Old  Keith  (at  the  foot  of  the  Caiixl's-hill).  The  farm-house  was  demolished 
about  35  years  ago  ;  since  then,  the  name  Ardueadlie  has  become  obsolete  ;  the 
site  being  now  known  as  Brae-head.  It  was  therefore  in  the  fields  and  hill-slopes 
in  the  imme<liate  vicinity  of  the  present  Brae-head,  between  the  ye*irs  1725  and 
1729,  that  Ferguson,  a  nistic  youth,  between  15  and  19  yeai-s  <>f  age,  first  began 
to  measure  the  apparent  relative  distances  of  the  stars,  by  means  of  thread  and 
beads,  as  mentioned  in  the  text. 

Regarding  Ferguson's  beaded-thread  o{)eration,  we  have  always  found  a  dif- 
ficulty in  the  way  when  endeavouring  to  explain  how  he  managed  to  slide  the 
Ijeads  on  the  threatl  into  position,  with  any  degree  of  accuracy.  Ifboth  his  han<ls 
were  engaged  in  holding  the  thread  on  the  stretch,  as  the  text  seems  to  imply, 
he  could  scarcely  have  shifted  them  with  his  mouth,  as  by  such  a  process,  it  could 
not  have  been  done  with  precisicui,  and  would  have  entailed  on  him  considerable 
trouI)le  in  bringing  ever  and  anon  the  l)ea<l8  into  line  with  the  stai-s.  Mr.  Robert 
Sim,  of  Keith,  has  suggested  to  us  the  following  explanation  of  the  operation, 
which  we  a<lopt,  viz.  that  "  Mr.  Ferguson,  when  he  went  into  the  fields  in  the 
evenings  to  take  the  apparent  relative  distances  of  the  stars,  by  means  of  his 
lieadeii-thread,  would  lilcely  carry  a  stick  with  him  ;  this  he  would  thnist  finnly 
into  the  ground, — the  ends  of  the  thread  would  have  loops  for  sli]>j)ing  over  the 
stick-top — one  of  the  loops  having  been  slid  down  a  little  way  on  the  said  stick  ; 
he  would  then  *  lie  down  on  his  back,'  and  put  himself  into  (tosition,  all  the 
while  holding  the  other  loop  in  his  hand  *  at  arm's  length  heiioeen  his  eye  and  the 
stars  '  he  wished  to  take.  By  this  method  he  could  easily  keep  the  thread  and 
beads  on  the  stretch,  either  in  a  horizontal  or  angular  direction,  to  meet  the 
|M>sition  of  those  he  wanted  for  his  map,  and  as  one  of  his  hands  would  thus 
always  be  disengaged,  he  wouhi  employ  it  in  shifting  the  beads  to  their  propei 
places  on  the  tliread,  *  sliiling  them  upon  it  till  they  hid  such  and  sucJi  stars 
from  his  eye.***  We  give  a  fanciful  drawing,  in  order  to  illustrate  the  star-taking 
process. 

It  is  sf)mewhat  remarkable  that  the  celebrated  Tycho  Brahe,  the  Danish  As- 
tronomer, about  the  year  1561,  and  when  also  in  his  15th  or  lOlh  year,  also 
**  took  the  apparent  relative  distances  of  the  stars  by  a  method  of  his  own  devising^*' 
viz.,  *'  he  took  the  apparent  distances  of  the  stars  by  a  cammon  pair  of  comjHisses^ 
the  hinge  of  which  he  used  to  put  to  his  eye^  while  he  opened  the  legs  until  they 
pointed  to  the  two  stars  whose  relative  position  he  wished  to  ascertain."  But  by 
such  a  method,  two  stars  only  couUl  be  taken  at  a  time ;  whereas,  by  the  beaded- 
thread  process  of  Ferguson,  a  great  many  could  be  taken  at  one  operation. 

**  Mr.  Glashan  died  about  24  years  before  Ferguson  wrote  his  Memoir,  pre- 
fixed to  his  Select  Mechanical  Exercises. 

'*  The  Reverend  Mr.  John  Gilchrist  was  the  first  F«stablished  Minister  of  Keith 
after  the  subversion  of  Episcopacy.  He  was  inducted  Minister  of  Keith  (the  Rev. 
Mr.  Annand  informs  us)  in  the  year  1700,  and  died  on  13th  January  1754,  aged 
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to  hIiuw  tlieiii  tu  liiiii,  mill  t'uuuiJ  liiiii  luukiiig  uvcr  u  large  parcel 
of  Riitps,  which  1  survey*^  witli  grtut  pleasure,  as  they  were  the 
tint  I  hiul  ever  seen.  He  then  tulil  me  that  the  earth  wa:> 
rouud  like  a  bull,  aud  explained  the  map  uf  it  to  iiie,  I  re- 
quested him  t4j  lend  me  t/tat  map,  to  take  a  copy  uf  it  in  tlie 
eveuiiigM,  He  clioerfidly  conaeuted  to  thio,  giving  me  at  the 
sMim  time  a  p:iir  of  compasse.s,  a  ruler,  pens,  ink,  and  paper, 
and  diainissed  me  with  an  injunetiun  not  to  neglect  my  mus- 
ter's busiiiUKs  hy  copying  the  map.  which  I  might  keep  us  long 
an  I  pleaded. 

For  this  plea^tunt  employment  my  ma«ler  gave  me  more  time 
than  I  could  reaxunably  expi^ct,  and  often  took  the  thrashing- 
Hail  out  of  my  haniiit.  and  workiil  himself  whilst  I  wit  liy  him 
ill  the  Irnrn,  busy  with  my  coniffUMseK,  ruler,  ami  ])en.'^ 


Mr.  GilvlinMl  it|>i>i«ni  tu  liaw  ukni  uii  iiil<.-it»l  in  yoiiiitt  Ker- 
ilonlit  lie  nrulild  iviaiii:  at  all  tiiiim  tu  hiMir  <•(  biK  Wfiriirp  ami  Mic- 
i  KiTfcuwili  was  iiiinparHtivelr  little  kuuirii,  llv  luut,  iHiwrTtr, 
AHriUJNI>]t)<'AL  KuTl'LA  aQ<ll-Alil>  SfNIIIAI.  >ti  1742;  "A  liK- 
A  NkhOkiikkv"  ill  1749;  Tlir  I'atli  uf  llic  Lunar  OrUit  l.y  tW 
1  I,uii><n<-,  17(0;   A  UMwrtalion  uii  thv  FbvnuiiieiiB  uftlie  llarvcKt- 


M>u.m,  «r.,  1717;  ai>J  "As  luKA  uf  tuf.  Matkkiai.  llNn 

uf  tliiiM.'  w.iul<l  iiu  Juubt  Iw  H'lit  HH  iirtwntii  t«  tbv  milliliter  uf  Keith,  vLii:)i 
w..uU  Ixr  all  )i>^  wuiiUl  live  tu  M'<-  uf  thi'  astniiiutii.r'a  worki.  Ik-  wuuld.  Iiowcver, 
liEOT  that  VnTgaatin  had  iiiuJi:  hin  dcliiVt  uii  u  ltvt\iT,-r  •m  Astrunuiuy  in  1 74S,  uiil 
wax  ailini-iated  an  Hii-li  by  this  jHlblk.  The  |>t-riu<l  uf  tlii»  iiitrrt  irw  with  tlie 
iiiini'ittT  rir  Keilli  amiFani  tu  have  Wn  in  1727,  at  which  Itmr  Mr.  GiK'hriat 
woulil  be  55  yvan  ola,  ami  Firi)(uiiuti  aluut  17. 

■'  We  hare  alremlf  alluilnl  t<>  Ihe  uiniaUe  Jutnts  (ilaxlinn  in  iinte  14,  aiitl  in 
niiti-^inu  him  again  at  lhi:i  juiii-tun^,  »*t  I'aiinut  da  Iwllrr  than  tu  r|iintF  the  jiial 
lriV.uleini.llu1iiniiii|.|>.  ItHi-aOOaftlie  t.ib   Knl^   KiiukI.  V.>1.  I.  -"  »»  u 
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When  I  had  finished  the  copy,  I  asked  leave  to  carry  home 
the  map ;  he  told  me  I  was  at  liberty  to  do  so,  and  might  stay 
two  hours  to  converse  with  the  minister.  On  my  way  thither, 
I  happened  to  pass  by  the  school  at  which  I  had  been  before, 
and  saw  a  genteel-looking  man  (whose  name  I  afterwards  learnt 
was  Cantley)  painting  a  sun-dial  on  the  wall.^®  I  stopt  a  while 
to  observe  him,  and  the  schoolmaster  came  out  and  asked  me 
what  parcel  it  was  I  had  under  my  arm.  I  showed  him  the 
map,  and  the  copy  I  had  made  of  it,  wherewith  he  appeared  to 
be  very  well  pleased,  and  asked  me  whether  I  should  not  like 
to  learn  of  Mr.  Cantley  to  make  sun-dials.  Mr.  Cantley  looked 
at  the  copy  of  the  map  and  commended  it  much,  telling  the 
schoolmaster  (Mr.  John  Skinner)  that  it  was  a  pity  I  did  not 
meet  with  notice  and  encouragement.^®  I  had  a  goo<J  deal  of 
conversation  with  him,  and  found  him  to  be  quite  affable  and 
communicative,  which  made  me  think  I  should  be  extremely 
happy  if  I  could  be  further  ac(|uainted  with  him. 

a  heautifui  toe  may  well  say,  and  even  a  tonchiiig  picture — the  good  man  so  gener- 
ously appreeiating  the  worth  of  knowledge  atid  genius,  that,  alUiough  master,  he 
voluntariiy  exchanges  situations  with  his  servant,  and  insists  vpon  doing  the  vjork 
that  must  be  doTie  himself,  in  order  that  the  latter  may  give  his  mxfre  precious 
tcUents  to  their  more  appropriate  vocation.  We  know  not  that  there  is  on  record  an 
act  of  homage  to  scienu  arid  learning  m>ore  honourable  to  the  author.*' 

*•  By  Feimison  mentioning  that  he  **  happened  to  pass  by  the  school, "  ai)- 
pears  to  imply  that  in  doing  so,  it  was  accidental,  not  oeing  in  the  road  to  the 
manse  from  his  master's  farm  of  Ardneadlie.  On  examining  an  old  and  large 
map  of  the  district,  we  find  our  surmise  seems  to  be  correct.  Had  Ferguson  gone 
direct  to  the  minister  from  Ardneadlie,  a  distance  of  about  )ths  of  a  mile  from 
Mr.  Gilchrist's — he  would  have  had  to  pass  his  house  before  coming  to  the  school. 
It  is  therefore  evident  that  he  took  another  road  and  went  direct  to  Keith, 
about  a  mile  to  the  NE,  probably  to  show  to  his  friends  there,  the  copy  he  had 
made  of  the  minister's  map  before  taking  the  original  home.  On  leuving  Keith 
he  would  proceed  westward,  and  would  immediately  reach  the  SE' corner  of  the 
kirkyard-wall,  where  he  would  descry  Mr.  Cantley  painting  the  sun-dial  on  the 
school  wall,  at  a  distance  of  about  35  yards.  To  reach  the  school  in  the  NW 
comer  of  the  kirkyard,  he  would  enter  the  gateway  in  the  east  wall,  a  little  abovo 
the  SE  comer,  and  then  proceed  along  the  diagonal  footway  to  the  school.  On 
leaving  it  he  would  go  on  by  the  south  gate  in  the  SW  corner  of  the  south  wall 
of  the  kirkyard,  and  from  thence  to  the  Rev.  Mr.  Gilchrist's,  80  yards  to  the 
west;  then  on  to  ArdneaiUie,  Mr.  Glashan's  farm,  three  quarters  of  a  mile  directly 
south.  Mr.  Gilchrist's  manse,  now  demolished,  was  situate  alx>ut  36  yards  to 
the  SWof  the  old  Grammar-scliool,  which,  as  already  noticed,  is  also  removed. — 
This  note  is  for  the  use  of  local  readers ; — that  to  which  it  refers  has  often  been 
matter  of  local  discussion. 

'•  The  Reverend  Mr.  Annand,  minister  of  Keith,  informs  us,  that  **  Mr.  John 
Skinner  entered  on  his  duties  of  Schoolmaster  and  Session-Clerk  of  Keith  in  1709;  " 
that  '*  the  date  of  his  death  is  not  on  record  ;  but  from  a  casual  remark  in  the  Ses- 
sion-book, made  at  a  meeting  of  Session  held  in  April  1747  (he  says),  I  find  that  he 
died  in  March  1747."  From  another  source  we  learn  that  Mr.  Skinner  was  about 
tfS  years  old  when  he  died,  and  was  interred  at  Keith  ;  hence,  he  was  born  about 
the  year  1679,  and  waa  schoolmaster  of  Keith  Grammar-school  38  years,  and  would 
be  aboat  89  yean  of  age  when  Ferguson  had  his  **  3  months* "  tuition  under  him. 

C 
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I  then  proceeded  with  the  map  to  the  Minister,  and  showed 
him  the  copy  of  it  While  we  were  conversing  together,  a 
neighbouring  gentleman,  Thomas  Grant,  Esq.  of  Achoynaney, 
happened  to  come  in,  and  the  Minister  immediately  introduced 
me  to  him,  showing  him  what  I  had  done.  He  expressed  great 
satisfaction — asked  me  some  questions  about  the  construction 
of  maps,  and  told  me,  that  if  I  would  go  and  live  at  his  house, 
he  would  order  his  butler,  Alexander  Cantley,  to  give  me  a  great 
deal  of  instruction.^  Finding  that  this  Cantley  was  the  man 
whom  I  had  seen  painting  the  sun-dial,  and  of  whom  I  had 
already  conceived  a  very  high  opinion,  I  told  Squire  Grant  that 
I  should  rejoice  to  be  at  his  house  as  soon  as  the  time  was  ex- 
pired for  which  I  was  engaged  with  my  present  master.  He 
very  politely  offered  to  put  one  in  my  place,  but  this  I  declined.** 

1728. — When  the  term  of  my  servitude  was  out  I  left  my  good 
master,  and  went  to  the  gentleman's  house,'*  where  I  quickly 

••  From  this  it  would  appear,  on  this  occasion,  Mr.  Grant  and  his  butler, 
Alex.  Cantley,  were  accidentally  in  Keith,  the  former  at  the  manse,  the  latter  at 
the  school,  within  a  few  yards  of  each  other.  This  was  a  ffreat  day  for  young 
Ferguson,  having  had  encouraging  interviews  with  his  friend  Mr.  Skinner,  the 
extraordinary  Cantley,  the  worthy  S^iuire  Grant,  and  the  kind  Mr.  Gilchrist 

5*1  There  were  no  registers  of  deaths  kept  in  Scotland  until  late  in  last  century; 
hence,  there  is  uq  written  record  to  show  when  Mr.  Grant  die<l,  and  there  is  no 
grave-stone  in  Keith  (or  in  any  of  the  neighbouring  churchyards)  to  his  memory; 
j)robably  his  remains  were  not  interred  in  the  district,  we  have  made  a  great 
many  inquiries  regarding  him,  but  without  leading  to  any  successful  result  In 
balancing  our  mcmorunua,  however,  we  are  inclined  to  conclude  that  Mr.  Grant 
was  bom  about  the  year  1673,  and  died  about  1748,  in  the  75th  year  of  his  age ; 
consequently,  he  would  he  about  55  years  old  in  1728,  the  date  of  this  interview 
with  young  Ferguson.  Having  died  alxnit  1748,  he  did  not  live  to  hear  of 
Ferguson's  future  celebrity.  The  Rev.  Mr.  Annand,  minister  of  Keith,  ha.s 
kindly  sent  us  the  following  extract  of  Mr.  Grant's  contract  of  marriage,  from 
his  Session  Keconls:  — 

"  Keith,  March  U,  1710. 
The  much  honoured  Thomas  (Jrant,  of  Achoynanie,  and  Muttrtsn  Jean 
Suikerland,  grandchild  to  the  Laird  of  Kinminiip,  dectared  their  pur- 
pose of  marriage,  and  heint/  rontracttd  and  orderly  proclaimed,  were 
married  Aprile  the  twelfth  1710.  Thty  had  three  son*  and  a  daufjkter, 
viz.  Archibald,  bom  5  Dec.  1711;  Alexander,  3  A'ot'.  1712;  Isabel,  15 
June  1714;  and  Walter,  18M  Feb.  171G." 

^  AcHWYNANNlR. — This  place  has  had  neverul  K{>ellings.  In  the  Keith 
Register  of  Mr.  Grant's  marriage  it  is  spelt  Acfun/nanie ;  Ferguson  writes  it  down 
Achoynaney,  and  now  the  name  is  generally  written  AcJiuynannie.  It  is  situ- 
ated altout  If  mile  to  the  ESE  of  Old  Keith,  at  the  foot  of  the  Ballochhill.  Mr. 
Robert  Sim,  of  Keith,  has  kindly  sent  us  a  fine  {x^n  and  ink  drawing  of  the  old 
house,  of  which  we  annex  a  woodcut  He  also  bus  obliged  us  with  the  following 
details  regarding  it : — 

**  QUI  mannon  house  of  Achwynannie. — /  hemrith  send  you  a  vino  of  the  old 
house  of  Achwynannie  as  it  is  at  present,  taken  from  the  south.  It  has  loiU  much 
of  its  original  appearance  by  tnadem  innovatiojut,  the  old  windows  having  been 
built  up,  and  larger  ones  struck  out,  while  it  has  been  repeatedly  coaled  over  %cUh 
lime,  whereby  the  base  of  the  turret  on  the  south-west  comer  is  much  obscured;  the 
door  and  unndows  are^  of  course,  modem.     This  is  understood  to  be  a  very  old 
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found  myself  with  a.  most  humane  good  family.  Mr.  Cantley,  the 
butler,  soon  became  my  friend,  and  continued  so  till  hia  death. 
He  was  the  most  extraordinary  man  that  I  ever  was  acquainted 


lloiue  uf  Avhvryusiiuie,  ([010  the  South,  1831. 

with,  or  perhaps  ever  shall  see,  for  he  was  a  complete  master  of 
arithmetic,  a  good  mathematician,  a  master  of  music  on  every 
known  instrument  except  the  harp,  understood  Latin,  French, 
and  Greek,  let  blood  extremely  well,  and  could  even  prescribe 
as  a  physician  tipou  any  urgent  occasion..  He  was  what  is 
generally  called  "  telf-tang/u,"  but  I  think  he  might  with  much 
greater  propriety  have  been  termed  God  Almiohtv's  scholar.** 

biiildiaii,  Tkf.  old'M  dale  I  hav/  /oiinil  and  atlanpltil  to  daipher  U  oa  a  tloiie 
ariginalli)  in  thi  baililiiui,  fnU  nam  tfitn  in  the  leall  of  the  Kputre  of  vffiea.  It 
btars  tioo  ihietdi ;  on  the  dexter  me,  three  lions',  or  bairi'  heads,  vtilh  the  IfUtrs 
I.  O.  {I,  Gordon),  I  Kw.!  oioorc/roin  /nai/  tradition  that  about  1667  U  iccM  in  tie 
petKMion  of  ont  of  that  na-au.  On  the  minister  one,  three  bolly-leaiiea  in  chief,  and 
a  huating  horn  in  bam,  with  the  tellert  E.  B.  { S.  BurnrM),  theie  being  the  armor- 
ial bearing  of  Burnett  of  Leyn  iAberdeemhire),  date,  IflOO.  The  property  note 
belong'  to  tlte  Earl  ofSeagtld. " 

)*  Hr.  AlexanJer  Cantley. — Ri>){Arding  thin  remarkable  imm  we  liave  made  n 
fJttX  many  inqairies,  biit  with  no  aiincesH.  William  Canttie,  Esq.  of  Keitlimore 
(Achenilova).  a  deiicendant  uF  the  illnatrioos  Cantley,  writes  us,  that  he  has  no 
memoran  Jb  of  Aim ;  that  he  hail  ae«n  seveml  parties,  and  written  toothers  in- 
qpiring  for  infonnation  for  us,  but  without  any  result.  We  Rreatly  regret  thia. 
WtTgastok  in  his  Memoir  hrini^  in  Mr.  Canttey  an  "aitar  of  tiie first  magnitude" 
but  nukes  him  "  tettoo  tooit."  We  would  hare  wished  to  hare  known  somethinf; 
more  about  a  man  so  remarkable.  Singular  it  is,  that  there  does  not  now  eiist 
tb«  iilightest  incident  on  record,  or  hy  tradition,  re^rding  his  after  tire.  Had 
Fergiuon  written  no  Memoir  of  himsntt,  the  accomplished  Cantley  would  perhaps 
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1730. — He  immediately  began  to  teach  me  decimal  arith- 
metic and  algebra,  fur  I  had  already  learnt  vulgar  arithmetic 
at  my  leisure  hours,  from  books.  He  then  proceeded  to  teach 
me  the  elementij  of  geometry;  but  to  my  inexpressible  grief, 
just  as  I  wjis  Ix^'ginning  that  branch  of  science,  he  left  Mr.  Grant, 
and  went  to  the  late  Earl  of  Fife's,  at  several  miles*  distance.'^ 
The  good  family  I  was  then  with  could  not  prevail  with  me  to 
stay  after  he  was  gone,  so  I  left  them  and  went  to  my  father's. 

He  had  made  me  a  present  of  Gordon's  Geographical  Gram- 
mar, which  at  that  time  was  to  me  a  great  treasure.'*    There 

never  have  l>ecn  heani  of ; — excepting  to  a  very  f«'W,  he  would  have  **  JUmriaJud 
uuhnvicn  to  fame.*' 

*'  Full  many  aJUncer  is  bom  to  blush  unseen, 
A  nd  toaste  its  sweetness  on  the  desert  air.  '* 

The  Rev.  Mr.  Merson,  Elffin,  writes  to  U8,  noting  that  he  haH  in  his  possession 
a  book  which  belonged  to  Mr.  Cantlev,  viz.  **  Moxox's  Tutor  to  Astkonom is 
ANU  Oroouaphib,"  on  some  of  the  leaves  of  which  are  his  name,  beautifullv 
printed  with  the  pen.  Mr.  Merstm  has  cut  one  of  the  names  out  of  his  book 
and  kiudlv  sent  it  to  us,— of  which  the  annexed  woodcut  is  an  exact  fac-simik*. 

AL.GANTLY 

Facsimile  of  Alexander Cantley's  printed  Signature. 

From  the  alwve  rut  it  will  U*  seen  that  **  Caxtlv  "  is  the  8]>elling  of  the  name, 
and  nut  **  Vantlfij"  as  Ferguson  has  it. 

One  of  our  notes  mentions  that  **  there  can  be  no  doubt  thai  Mr.  Alexander 
CarUlcy  iroufd  lie  buried  in  tlu  churchyard  of  Old  Keith,  as  there  was  a  burial- 
ijround  there  durimj  the  last  century  which  belonged  to  the  Canllies." 

Of  course  it  cannot  now  l)e  ascertained  when  Mr.  Cantley  died,  but  it  is  evident 
that  ho  was  long  dead  previous  to  1773,  when  Ferguson  wrote  his  Memoir,  as 
he  mentions  in  it  that  Mr.  (.'antley  continutni  his  friend  '*  till  his  death." 

Moxtm's  •'  Tutor  to  Astronoinie  and  Oeogrophie"  was  a  very  {touular  work  in 
its  day  ;  our  copy  is  the  sctmul  edition.  **  1^)NDOn  :  Printed  by  Joseph  Moxon, 
and  Hold  at  his  shtfp  in  Russel  Street,  at  the  si4jn  of  the  Atlas,  1670." 

'«**  This  is  an  anuchn)niHm  :  there  was  no  Earl  of  Fife  at  the  |H>riod  here  reforre«l 
to,  nor  fur  nearly  30  years  after  it.  Mr.  Cantley,  in  1730  31,  went  to  William 
Ihitf,  K»M|.  of  Hract»,  who  IxM-ame  l/»ni)  Brao»  in  1735,  and  Karl  oP  Fikk  in 
17AU.  He  die<l  30tli  Sept.  ]7t{3  ;  and  as  a  matter  of  course*,  he  was  **  the  late 
Karl  of  Fife"  when  Ferguson,  in  1773,  wrote  his  Memoir.  This  Karl  of  Fife 
was  the  son  of  William  Duff,  K.«**i.  of  Dipple,  near  Fochaliers.  In  1730-1,  Wil- 
liam Outf,  of  Hraco,  afterwanls  Karl  of  Fife,  had  seaU  at  DirPLK,  BnAi-o,  Dkl- 
oKTrv,  HoTfiiKMAV,  and  Halvkny  Cahtlk. 

34  Tins  ap|K*arH  to  have  l>een  a  very  iK>pular  and  successful  work  —  **  Oettffraphy 
Anatomizd;  or,  the  (■K(m;kai'HU'AI.  CtRAMMAfi,"  by  Patrick  Gordon,  M.  A., 
F.  R.S. :  jM'tavii.  Our  copy  of  it  is  the  ttrentieth  edition,  published  in  London  in 
1764.  In  some  old  catalogues  of  books  in  our  |K>ssession,  we  observe  that  editions 
of  it  wen*  issueii  in  KUK)  and  in  17*22.  It  Is  dedicated  to  **  The  moht  Urvkup.nu 
Fatiirr  in  0<ii>,  TiioMAR,  l^>Ri>  Ari'HBishop  <ip  Canterbi'ky. "  The  Uxtk  ci»n- 
ststs  of  **  Two  Parts  ;  *'  —Part  Ist  gives  '*  a  (fcnrral  ri/tr  of  the  globe,"  iliwUraied 
by  drJinitioH,  description,  and  derit^aiiim  —  **  pleasant  problems  perfunnable  bw  the 
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is  no  figure  of  a  globe  in  it,  although  it  contains  a  tolerable 
description  of  the  globes,  and  their  use.  From  this  description, 
I  made  a  globe  in  three  weeks  at  my  father  s,  having  turned 
the  ball  thereof  out  of  a  piece  of  wood,  which  ball  I  covered  with 
paper,  and  delineated  a  map  of  the  world  upon  it — made  the 
meridian  ring  and  horizon  of  wood — covered  them  with  paper, 
and  graduated  them ;  and  was  happy  to  find  that,  by  my  globe 
(which  was  the  first  I  ever  saw),  I  could  solve  the  problems. 

1731. — But  as  this  was  not  likely  to  afford  me  bread,  and  I 
could  not  think  of  staying  with  my  father,  who  I  knew  full  well 
could  not  maintain  me  in  that  way,  as  it  would  be  of  no  service 
to  him ;  and  he  had,  without  my  assistance,  hands  sufficient  for 
all  his  work.^^ 

I  then  went  to  a  miller,  thinking  it  would  be  a  very  easy 
business  to  attend  the  mill,  and  that  I  should  have  a  great  deal 
of  leisure  time  to  study  decimal  arithmetic  and  geometry.  But 
my  master,  being  too  fond  of  tippling  at  an  ale-house,  left  the 
whole  care  of  the  mill  to  me,  and  almost  starved  me  for  want 
of  victuals,  so  that  I  was  glad  when  I  could  have  a  little  oat- 

ttrrestrial  globe — some  paradoxical  positions  in  matters  of  Geography t  which  mainly 
depend  on  a  thorough  knowledge  of  the  globe — and  lastly^  a  transient  survey  of  the 
tchole  surface  of  the  terraqueous  globe.**  Part  2d  gives  **  a  particular  view  of  the 
terraqueous  globe,  in  extent,  situation,  division,  sub-division,  chief  toums,  name, 
air,  soil,  commodities,  rarities,  archbishops,  bishops,  universities,  manners,  lan- 
guage, government,  arms,  religion,  «fcc. "  Such  is  an  outline  of  the  contents  of 
Cantley's  parting-gift  to  Ferguson.  Our  copy  is  embellished  with  a  great  many 
mapti, — pages  416 :  oct. ;  it  is  now  a  very  scarce  book,  having  been  about  100  yean* 
out  of  print  Section  4th  of  part  1st  contains  the  '*  Strange  Geographical  Para- 
doxes,* pp.  35  to  40  inclusive.  They  are  very  curious,  and  most  excellent  for  ex- 
citing the  mind  on  matters  Geographical ;  and  no  doubt  they  would  prove  both  in- 
teresting and  amusing  to  Ferguson  at  this  period  of  his  life  (1731,  age  21  years). 
W  As  a  matter  of  course,  this  has  reference  to  **the  hands  of  the  family.'* 
Near  the  beginning  of  his  Memoir  Ferguson  mentions  that  his  father  had  *'  a  large 
family.  *'  Wishing  to  ascertain  how  many  of  a  family  Ferguson's  parents  had,  and 
also  their  names,  we  wrote  to  several  friends  in  the  counties  of  Elgin,  Banff,  and 
Aberdeen,  but  without  receiving  any  reliable  notes.  One  of  our  correspondents 
mentions  a  Margaret  Ferguson,  eldest  sister  of  the  astronomer,  who  died  before 
1770.  In  our  copy  of  Ferguson's  will,  dated  15th  August  1776  (see  Appendix), 
we  find  the  names  of  three  sisters,  and  probablv  in  the  oi-der  of  their  ages,  viz. 
Elspeth,  Elizabeth,  and  Janet ;  Margaret  bein^  dead  l>efore  the  will  was  made,  is 
of  course  not  named  ;  but  it  is  sin^ar  that  his  **  elder  brother  "  John,  who  was 
then  alive,  is  not  mentioned  in  it ;  therefore,  the  {larents  of  Ferguson  had  at 
least  tux)  sons  and /our  daughters, — viz. 

1.  John  Peiguson,  bom  12th  March  )       (  Died  at  Rblashss,  near  Rothiemay,  in 

1708,  at  Core  of  Mayen,  [      )     1796,  aged  88. 

2.  James,  bom  25  Apnl  1710,   at)       ]  Died  at  4  Bolt  Court,  London,  16  Nov. 

Core  of  Mayen,  J       \     1776,  aged  66^. 

3.  Margaret,        unknown  unknown. 

4.  Klspetb,               do.  do. 

5.  Elizabeth,            do.  do. 

6.  Janet,                  do.  Died  at  Barnhills,  near  Rothiemay,  in  1793. 
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meal,  mixed  with  cold  water,  to  eat  I  was  engaged  for  a  year 
in  this  man  s  service,  at  the  end  of  which  I  left  him,  and  re- 
turned in  a  very  weak  state  to  my  father  s.^^ 

1732. — Soon  after  I  had  recovered  my  former  strength,  a 
neighbouring  farmer,  who  practised  as  a  physician  in  that  part 
of  the  country,  came  to  my  father's,  wanting  to  have  me  as  a 
labouring  servant  My  father  advised  me  to  go  to  Doctor  Young, 
telling  me  that  the  doctor  would  instnict  me  in  that  part  of  his 
business.  This  he  promised  to  do,  which  was  a  tomptation  to 
me.  But  instead  of  performing  his  promise,  he  kept  me  con- 
stantly to  very  hard  labour,  and  never  once  showed  me  one  of 
his  booka  All  his  servants  complained  that  he  was  the  hardest 
master  they  had  ever  lived  with ;  and  it  was  my  misfortune  to 
be  engaged  with  him  for  half  a  year.  But  at  the  end  of  three 
months  I  was  so  much  over-wrought,  that  I  was  almost  disabled, 
which  obliged  me  to  leave  him ;  and  he  was  so  unjust  as  to  give 
me  nothing  at  all  for  the  time  I  had  Ix^en  with  him,  because  I 
did  not  complete  my  half-year  s  service,  though  ho  knew  that  I 
was  not  able,  and  had  seen  me  working  for  the  last  fortnight, 
as  much  as  possible,  with  one  hand  and  ann,  when  I  could  not 
lift  the  other  from  my  side.  And  what  I  thought  was  particu- 
larly hard,  he  never  once  tried  to  give  me  the  least  relief,  fur- 
ther than  once  bleeding  me,  which  rather  did  me  hurt  than 
good,  as  I  was  very  weak  and  much  enuiciiited.  I  then  went 
to  my  father  8,  where  I  was  confined  for  two  months  on  ac- 
count of  my  hurt,  and  despaired  of  ever  recovering  the  use 
of  my  left  arm ;  and  during  all  that  time,  the  doctor  never 
once  came  to  see  me,  although  the  distance  wjis  not  quite  two 


^7  A«  Ferguson  <loe«  not  ^iv«»  the  name  of  liis  "tipijlin^  miller,"  nor  tliat  of 
the  mill,  we  cannot  Hll  up  the  blank,  although  to  have  done  80  would  have  bt>on 
interesting  items  at  this  (li8tant  jH'rio<!.  Mr.  I{o>>ert  Sim,  of  Keith,  in  a  letter  t«» 
us,  mentions  the  sites  of  several  oM  mills,  and  mills  still  in  o^K-ration  in  and  around 
Keith,  viz.  1st,  The  Mill-o-wo<xl,  1  mile  NK  of  Achoynaney;  the  prej^ent  mill  is 
modern.  **  The  old  mill,"  says  Mr.  Sim,  **yet  well  rememl>ered,  stocxl  some  dis- 
tance below  the  present  one,  and  was  an  old  and  romantic-looking  thing,  from  its 
situation  below  an  immense  rock,  over  and  through  a  crevice  of  which  the  water  fell 
on  the  wheel. "  ( We  find  that  alnrnt  the  l>eginning  of  the  present  century  this  mill 
was  the  one  generally  understood  as  that  in  whi«h  Ferguson  **«rrr«/  and  gtarwd") 
2d,  Tamach  mill,  afwre  1  mile  SW  of  Achoynaney;  3d,  The  Karl's  mill,  on  the 
Isla,  a  little  to  the  east  of  Old  Keith ;  4th.  At  old  Newmills,  aUmt  U  mile  XK 
of  Keith,  close  to  which  there  was  a  blacksmith  who  kept  an  ale-house  (many  in 
consequence  of  this  link  incline  to  think  that  it  was  here  where  Ferguson  starvetl 
and  the  tippling  miller  enjoyed  himself);  r>th.  Nether  mills,  aliout  3  miles  down 
the  Isia  from  Keith,  and  al»out  1  mile  to  the  south  of  Braco  house.  Grange;  6th, 
Crook's  mill,  about  2  miles  NW  of  Keith.  &c. 


LIFE  OF  THE  AUTHOR. 


23 


miles.^    But  my  friend,  Mr.  Cantley,  hearing  of  my  misfortune, 
at  twelve   miles'  distance,  sent  me  proper  medicines  and  ap- 


plications,  by  means   of  which  I  recovered   the   use   of  my 
arm ;  '^  but  found  myself  too  weak  to  think  of  going  into  ser- 


28  It  is  evident  that  Ferguson  had  not  been  long  in  Dr.  Young's  service  when 
he  found  out  that  '*  his  lines  "  had  not  ^*  fallen  in  pleasanl places. "  A  vrriter  says, 
••  for  the  sake  of  humanity,  it  is  to  be  lioped  that  very  few  Dr.  Youngs  have  had  a 
resting-place  on  this  nether  sphere.  It  is  scarcely  possible  to  conceive  of  any  one 
no  utterly  devoid  of  all  the  finer  feelings  of  our  nature  as  this  Surgeon-farmer. " 
The  bad  treatment  Ferguson  here  experienced  appears  never  to  have  been  for- 
gotten by  him.  In  1773,  when  he  wrote  his  Memoir^  a  date  4*2  years  after 
he  had  left  this  service,  the  rememberance  of  his  treatment  came  up  in  strong 
relief,  and  thus  made  him  throw  the  picture  into  the  story  of  his  life.  We 
leave  hira  in  Ferguson's  hands ;  what  he  says  of  him  is  to  the  point,  and  **  will 
alwavs  show  the  doctor  up  as  a  very  unpleasant  specimen  of  the  human  species." 
We  have  made  a  gi*eat  many  inquiries  touching  the  name  of  the  farm  occu- 
pie*l  by  Dr.  Young,  in  order  to  ascertain  the  whereabouts  of  the  residence  of  Fer- 
guson's parents  (Dr.  Y.  lived  within  2  miles  of  his  father's  cot),  but  we  have  met 
with  no  success  in  this  matter — oven  the  time  of  his  death  and  where  buried  are 
unknown.  It  would  have  been  interesting  to  have  known  if  he  lived  long  enough 
to  hear  of  Ferguson's  world-wide  fame.  We  hope  he  did,  and  regretted  his 
treatment  of  the  embryo  astronomer.  One  of  our  con'cspondents  says  that  **  his 
father,  who  died  in  the  beginning  of  the  present  century,  understood  that  Dr. 
Young  was  a  yti^r  doctor.  He  was  also  a  bit  of  a  farmer ;  but,  a  so-and-so  sort 
of  one.*'  He  adds,  *•  it  is  likely  that  this  worthy  loas  interred  in  Old  Keith  hirk- 
yard,"  Dr.  Young's  farm  was  within  2  miles  of  the  now  unknown  residence  of 
Fergufton'i*  jwrents.  It  is  8upiK>sed  by  some  that  his  farm  was  at  Pitlurg,  a  few 
miles  to  the  SSE  of  Keith. 

29  Ferguson  here  gives  us  one  of  the  few  distances  mentioned  in  his 
Memoir.  He  speaks  of  his  friend  Mr.  Cantley  as  being  at  the  Earl  of  Fife's,  12 
mlies  distant  from  his  father's  cot;  probably  these  12  miles  are  old  milea,  if  so. 
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vice  again,  and  had  entirely  lost  my  appetite,  so  that  I  could 
take  nothing  but  a  draught  of  milk  once  a-day,  for  many  weeks. 

In  order  to  amuse  myself  in  this  low  state,  I  made  a  wooden 
clock,  the  frame  of  which  was  also  of  wood ;  and  it  kept  time 
pretty  well  The  bell  on  which  the  hammer  struck  the  hours, 
was  the  neck  of  a  broken  bottle.'® 

Having  then  no  idea  how  any  timekeeper  could  go  but  by  a 
weight  and  a  line,  I  wondered  how  a  watch  could  go  in  all  posi- 
tions, and  wjis  sorry  that  I  had  never  thought  of  asking  Mr. 
Cantley,  who  could  very  easily  have  informed  me.  But  happen- 
ing one  day  to  see  a  gentleman  ride  by  my  father's  house  (which 
was  close  by  a  public  rojvd),  1  asked  him  what  o'clock  it  then  was ; 
he  looked  at  his  watch,  and  told  me.'^  As  he  did  that  with  so  miich 
good  nature,  I  begged  of  him  to  show  me  the  inside  of  his  watch  ; 
and  though  he  was  an  entire  stranger,  he  immediately  opened 
the  watch  and  put  it  into  my  hands.  I  saw  the  spring-box  with 
part  of  the  chain  round  it,  and  asked  him  what  it  was  that 
made  the  box  turn  round ;  he  told  me  that  it  was  turned  round 
by  a  steel  spring  within  it.  Having  never  seen  any  other  spring 
than  that  of  my  father's  gun-lock,  I  asked  how  a  spring  within 
a  box  could  turn  the  box  so  often  round  as  to  wind  all  the  chain 
upon  it.  He  answered,  that  the  spring  was  long  and  thin ;  that 
one  end  of  it  was  fastened  to  the  axis  of  the  box,  and  the  other 
end  t^  the  inside  of  the  box ;  that  the  axis  was  fixed,  and  the 

then  tlioy  an*  cf|nal  to  15  modem  ones.  If  Mr.  Cantley  was  then  at  Balveny  Ca8tl<», 
then  n  line  of  15  miles,  in  the  direi'iion  of  Keith  from  it,  by  the  road,  terrainateti 
at  a  nlare  called  Floorh,  44  mile«  NE  of  Old  Keith,  in  the  namh  of  Grange,  and 
thiH  Floor.**  is  7  old  miles,  or  nearly  9  modern  miles,  from  I)wm  house. 

^  Ferjjjuson  miule  this  irlock  in  the  year  1731  (when  he  was  21  years  of 
age).  The  neck  of  a  broken  bottle  was  an  ingenious  make-shift  for  a  bell  ;  if 
8e<'urcly  fixed,  it  would  give  out  a  clear,  sharn,  and  sweet  sound.  Mr.  Dean 
Walker,  let^turer  on  Ajitronomy,  London,  son  of  tne  celebrated  Mr.  Adam  Walker, 
lecturer  on  Natural  and  Experimental  Philohophy,  the  friend  of  Ferguson,  ha*! 
in  his  pojiJM'ssion  a  great  many  of  Ferguson's  papers,  and  pen  and  ink  sketches  ; 
— we  called  on  him  in  1831,  and  were  j)resented  with  a  number  of  them  and 
other  memoranda.  On  one  of  these  ftapers  was  a  drawing  in  [ten  and  ink  of  this 
clock,  which  we  give  above  on  a  reduced  scale,  as  an  interej»ting  memorial  of  tliii* 
early  i>eriod  of  Ferguson's  life.  It  is  remark  bale  that  Mr.  John  Harrison,  the 
celebrated  inventor  of  the  marine  chronometer,  when  also  unwell  and  in  a  h»w 
condition,  in  the  21  st  year  of  his  age,  made  two  woollen  clo«'k»  of  a  i>eculiar  con- 
struction. 

•"^l  Fergu.son  here  informs  us  that  hi.s  **/atMr's  hotis^.  teas  dtxv  hy  a  puhlir 
rood/*  but  docs  not  say  where.  The  public  roads  aroun<l  Keith  arc  those 
leading  to  Mortlach  and  Btdveny  Castle  on  the  SW;  to  FochaWrs,  Klgin,  an<l 
.S|Hjy  side  on  the  NW  of  K«*ith  ;  to  CuUen  and  Porl.soy  on  the  N  and  NE  ;  and 
to  (trange,  Rothiemay,  and  Huntly  on  the  R  and  SE.  If  Flo«»K8  b**  assume*! 
as  the  place  allude<l  to,  as  licing  **  twar  a  pttblic  road,"  then  th«t  n>ad,  which 
runs  dote  by  it,  is  that  leading  to  Hum  and  Portnoy. 
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box  was  loose  upon  it.  I  told  him  I  did  not  yet  thoroughly 
uaderetand  the  matter.  Well,  my  lad,  says  he,  take  a  long  thin 
piece  of  whalebone,  hold  one  end  of  it  fast  between  your  linger 
and  thumb,  and  wind  it  round  your  finger :  it  will  then  en- 
deavour to  unwind  itself;  and  if  you  fix  the  other  end  of  it  to 


Action  of  a  Watch  Mun-^riug  Illustrntian, 

the  inside  of  a  small  hoop,  and  leave  it  to  itself,  it  will  turn  the 
hoop  round  and  round,  and  wind  up  a  thread  tied  to  the  out- 
side of  the  hoop.  I  thanked  the  gentleman,  and  told  him  that 
I  understood  the  thing  very  well."^  I  then  tried  to  make  a 
watch  with  wooden  wheels,  and  made  the  spring  of  whalebone ; 

*'  This  i*  a  happjr  illustration  of  the  princi]>l«  and  action  of  the  main-apring 
of  a  watch  ;  perhaw  the  simpicst  that  wns  ever  oOerad  or  can  be  given.  We 
(fire  a  wood-cat  oC  the  arrangement  of  parts.  The  interview  between  Fergu- 
son and  thin  unknown  gentleman  in  taken  notice  of  in  the  Lib,  Ent  Know.,  vol. 
I,  pp.  ans,  201,  M  foltowa :— "  Who  vi  there  that  iloa  not  envy  Out  plttaarc  Outt 
niu(  have  bten/eli  by  the  courUom,  iiUelligenl  alrajuicT,  by  uhom  Ihe  young  nu- 
duijiidan  tau  carritd  over  ha  first  great  difictUly,  i/hetverehaiuxrl  to  leant  Aon' 
yratity his  unkiUHfinqaeMimer had profiUdfTomlhiiT  brief  iAUrviem!  Thatslran- 
jer  might  pro/miily  have  read  lhi>  narrative,  as  jiren  to  (he  wortd  by  Frrgaami, 
a/ter  lie  taiciils  tuhick  thit  imU  incident  probably  cmUributed  todrivlop,  kadmiiial 
him  from  hit  oiscKrity  to  a  diitin/ptiahtd  plaee  among  the  pkilonnphen  of  hie  age,  ,- 
and  if  he  did  tiioiB  tAie,  he  muni  havefilt  that  eneourageinent  in  UKlt-doing  lehiek 
a  beiievoletit  man  may  alioays  gather,  either  from  iJu  posilrvt  effucla  of  acl»  of 
kindneu  i^Cx  others,  vr  Hieir  infiaence  upon  hit  oum  heart. "  • 

Yonng  fergnsoa  requesting  a  aight  of  the  works  nt  the  watch,  shower!  thnt  suuh 
■  piece  of  mechaniam  was  new  to  him ;  and  also,  that  his  father  was  not  poa- 
«>a«it  of  one.     Indeed,  Hboat  this  period,  1731,  watches  were  only  worn  by  the 
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but  found  that  I  could  not  make  the  watch  go  when  the  balance 
was  put  on,  because  the  teeth  of  the  wheels  were  rather  too  weak 
to  bear  the  force  of  a  spring  sufficient  to  move  the  balance, 
although  the  wheels  would  run  fast  enough  when  the  balance 
was  taken  offi^  I  enclosed  the  whole  in  a  wooden  case,  very 
little  bigger  than  a  breakfast  teacup ;  but  a  clumsy  neighbour, 
one  day  looking  at  my  watch,  happened  to  let  it  fall,  and  turn- 
ing hastily  about  to  pick  it  up,  set  his  foot  upon  it,  and  crushed 
it  all  to  pieces,  which  so  provoked  my  father,  that  he  was  almost 
ready  to  beat  the  man ;  and  discouraged  ipe  so  much,  that  I 
never  attempted  to  make  such  another  machine  again,  especially 
as  I  was  thoroughly  convinced  I  could  never  make  one  that 
would  be  of  any  real  use. 

1733. — As  soon  as  I  was  able  to  go  abroad,  I  carried  my 
globe,  clock,  and  copies  of  some  other  maps  besides  that  of  the 
world,  to  the  late  Sir  James  Dunbar,  of  Dum  (about  seven 
miles  from  where  my  father  lived),  as  I  had  heard  that  Sir 
James  was  a  very  good-ntatured,  friendly,  inquisitive  gentle- 
man.^^ He  received  me  in  a  very  kind  manner,  was  pleased 
with  what  I  showed  him,  and  desired  I  would  clean  his  clocks. 

8*  Ferguson,  even  although  he  made  a  minute  inspection  of  the  gentleman's 
watch  whilst  it  was  in  his  hands,  would,  notwithstanding,  experience  many  untold 
difficulties  in  the  process  of  making  his  wooden  one.  The  sight  of  the  works  of 
the  watch  bv  the  way-side  was  but  a  momentary  glance ;  ne  could  not  then 
have  studied  the  balance — the  balance-spring — the  shape  of  the  verge,  and  its 
action  on  the  crown-wheel  inside.  It  is  therefore  to  be  presumed  that  he  had 
subsequent  examinations  of  watches,  in  the  possession  of  neighbouring  gentle- 
men. He  could  not,  by  inspection  at  the  roaa-side,  have  seen  the  balance-spring, 
or  how  it  was  fixed,  excei>t  by  remo\ing  part  of  the  works. 

34  After  Fergu.son  had  sufficiently  recovered  from  his  illness,  he  informs  us 
that  he  went  to  Sir  James  Dunbar's,  at  Dum,  carrying  with  him  his  globe,  clock, 
and  maps  ;  and  that  Dum,  the  residence  of  Sir  James,  was  **  about  seven  mile.s  " 
from  where  his  father  then  lived.  The  present  Baronet,  the  Rev.  Sir  William 
Dunbar  of  Kew,  iufonns  us,  that  Sir  James  Dunbar  was  bom  on  the  9th  January 
1668,  was  served  heir  to  his  father,  Sir  William  Dunbar  (3d  Bart.),  on  10th  Feb- 
mary  1709,  and  died  about  the  beginning  of  Febmary  1739,  in  the  7l8t  year  of 
his  age  ;  consequently,  Sir  James  died  before  Ferguson  became  known  to  the 
world,  and  would  be  about  64  years  old  at  the  time  of  Femison's  visit — Dum 
House  and  estate  at  one  time  belonged  to  a  family  of  the  name  of  Menzies, 
who  sold  them  to  Sir  William  Dunbar,  whose  son,  Sir  James,  sold  them  to 
John  Falconer,  Ewj.,  whose  relict  sold  them  to  Alexander  Gordon  of  Lctter- 
fourie,  whose  son.  Sir  James,  sold  them  to  the  Earl  of  Seafield,  the  present 
proprietor.  The  old  house  and  gateway  of  which  Ferguson  speaks  were  removed 
about  the  year  1770.  The  present  Dum  House  has  therefore  no  connection 
with  Ferguson's  history.  Conceiving  that  a  view  of  old  Dum  House  and  gate- 
way would  be  interesting,  wo  addressed  a  note  to  Mr.  Bryson,  factor  of  the 
Earl  of  Seafield,  Cullen  house,  inquiring  if  there  was  any  view  of  these  extant 
In  his  very  obliging  reply,  he  enclosed  a  reduced  drawing  of  old  Dum  House 
and  gateway,  taken  from  an  old  charter  in  the  Charter-chest  of  the  Earl  of 
Seafield,  of  which  we  have  much  pleasure  in  giving  here  a  copy. 
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This,  fur  the  first  time,  I  attempted,  and  began  to  pick  up  some 
money  in  that  way  about  the  country,  making  Sir  James's  house 
my  home,  at  his  desire.** 


Dam  Hauw  Qalc-way,  IT60. 

Two  large  globular  stones  stood  on  the  top  of  his  gate.  On 
one  of  them  I  painted  (with  oil  colours)  a  map  of  the  terrestrial 
globe,  and  on  the  other,  a  map  of  the  celestial,  from  a  plani- 
sphere of  the  stars,  which  I  copied  on  paper  from  a  celestial 
globe  belonging  to  a  neighbouring  gentleman.  The  poles  of 
the  painted  globes  stood  toward  the  poles  of  the  heavens.     On 

Dum  is  about  13  milea  NE  of  Keith,  1  mile  E  of  Fordycc,  and  2  miliMi  SSW  of 
PortJioy.  Dum  is  in  the  parish  o(  Fordyce.  In  the  centre  of  the  parish  rise 
the  hitts  of  Dum  and  Fordyce,  extending  continuously,  and  in  a  crescent  fomi, 
^■n  NE  to  9W.  The  remains  of  an  encampment  on  the  hill  of  Dum  are  still 
visible ;  there  are  also  other  relics,  which  show  that  the  vicinity  had  often  hecn 
the  scene  of  hostile  feuda.  (juartz  rock  forms  the  round-backed  eminence  of 
Dnm-hiU,  while  boulders  of  syenite  abound  at  the  fui>t.  At  Portsoy  there  is  a 
■plendid  lea-view,  aud  no  doubt  our  young  astronomer  journeyed  often  to 
this  quarter  during  his  stay  at  Durn  House.     Portsoy  marble  haa  world-wide 

Feiftoson  here  gives  another  of  hie  diataaees ;  he  snyx  that  Durn.  the  re- 
sidence of  Sir  James  Dunbar,  was  "  abmtt  seven  mQes"  from  nhero  his  father 
lived.  If  these  7  miles  are  old  miles,  then  thoy  are  nearly  eriual  to  8  modem 
miles  <see  note  29).  If  wb  assume  Floori  in  the  parish  of  Grange,  4)  miles  HE 
of  Keith,  t«  have  been  the  residence  of  Fer^son'a  father  at  this  period,  it  will  be 
foond  to  be  a6otU  9  miles  lo  the  SSW  of  Dura. 

**  Hero  Ferguson  comes  before  us  as  a  cleaner  and  repairer  of  clocliH.  About 
the  end  of  lost  century  the  old  people  in  the  north  of  Banffshire  used  to  relate 
that  ' '  Ferguton  ekanil  cloda  at  oae  ahilling  each,  a?id  oiUd  Oitm  for  a  penny  ;  " 
■nd  Qiat  he  also  "  rtjmTed  rotating -jada,  and  any  othtr  tAing  that  had  medmn- 
itmaioiait."  Bnt  it  must  be  recollected  that  the  shillingand  the  penny  of  1732 
voqld  parohiM  more  than  would  the  lame  coihb  in  the  present  day. 
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each,  the  24  hours  were  placed  around  the  equinoctial,  so  as  to 
show  the  time  of  the  day  when  the  sun  shone  out,  by  the 
boundary  where  the  half  of  the  globe  at  any  time  enlightened 
by  the  sun  was  parted  from  the  other  half  in  the  shade ;  the 
enlightened  parts  of  the  terrestrial  globe  answering  to  the  like 
enlightened  parts  of  the  earth  at  all  times; — so  that  whenever 
the  sun  shone  on  the  globe,  one  might  see  to  what  places  the 
sun  was  then  rising,  to  what  places  it  was  setting,  and  all  the 
places  where  it  was  then  day  or  night  throughout  the  earth.^ 

During  the  time  I  was  at  Sir  James's  hospitable  house,  his 
sister,  the  Honourable  the  Lady  Dipple,  came  there  on  a  visit^ 
and  Sir  James  introiluced  me  to  her.^^    She  asked  me  whether  I 


3^  In  note  34  we  mentioned  that  this  gateway  and  globular  stones  were  rr- 
moved  about  the  year  1770.     The  globular  stones  arc,  however,  still  in  exist- 
ence ;  one  of  them  is  built  into  the  west  gable  of  the  Church  of  Ord,  about  6 
miles  SW  of  Banff,  and  44  SE  of  Dum  ;  the  other  one  lies  on  the  lawn  of  the 
manse  of  Rothiemay,  about  10  miles  S  of  Dum.     The  Rev.  Mr.  Moir  of  Rothie- 
may  has  kindly  obliged  us  with  particulars  of  the  stone  in  his  possession,  and  as 
both  stones  would  be  precisely  alike,  the  following  note  on  that  of  Rothiemay 
will  be  equally  applicable  to  the  stone  at  Okd  : — Rev.  Mr.  Moir  says,  **  the 
stone  in  my  possession  is  of  freestone^  is  18  iiuJus  in  diatneUr^  and  weighs  1 
cwt.   3  (jrs.   2  lbs.,  or  198  lbs.     No  trace  of  Ferguson's  painting  is  now  to  be 
seen  on  it.'*    This  is  not  to   be  wondered   at,   as  it  is  now  about  132  years 
since  Ferguson  **  tried  his  prentice  hand  "  on  them.     The  stones,  being  18  inches 
in  diameter,  have  1018  square  inches  of  globular  surface  each.     Would  it  not  be 
well  to  have  these  stones  erected  at  the  Core  of  Mayen,  where  he  was  bom,  as  a 
memorial  of  his  early  genius  ?    The  gateway  faced  the  east,  and  a  strught  line 
passing  through  the  centres  of  the  stones  lay  due  north  and  south.     The  south 
globular  stone  had  the  terrestrial  globe  painted  on  it,  and  the  north  one  the  celes- 
tial.    We  give  a  sketch  of  these  stones  from  an  old  pen  and  ink  drawing  done  in 
1760.     In  note  23  we  mention  that  the  Rev.  Mr.  Mei'son  of  Elgin  has  in  his 
possession  an  old  copy  of  Muxon  s  **  TiUor  to  Astronome  and  Geographic^**  which 
once  belonged  to  Mr.  Alexander  Cantley,  the  friend  of  Ferguson.     In  this  work 
there  is  an  engraving  of  a  pillar  fountain,  on  the  top  of  which  there  is  a  **  globu- 
lar stxme^**  having  on  it  a  map  of  the  world,  and  the  24  hours  of  day  and  nif^t, 
which  was  erecteS  at  the  comer  of  Leadenhall  Street,  London,  before  1670.    The 
description  given  of  this  dial  is  similar  to  Ferguson's  account  of  the  Dum  stone. 
Mr.  Merson  therefore  thinks  it  not  improbable  that  Fei^guson  may  have  seen 
Moxon's  l)ook  while  at  Mr.  Grant's,  Achoynanev,  in  1730,  and  that  this  globular 
stone-dial  suggested  to  him  the  painting  of  the  globular  stones  at  Dum.     We 
think  this  very  probable ;  but  if  Ferguson  did  see  Moxon's  book  while  at  Achov- 
naney,   in  1730,  he  would  see  in  it  several  representations  of  the  globes,  fully 
iiiounted;  and  hence,  although  in  (rordon's  Geography  there  is  no  ^^re  of  the 
globe,   yet,  what  he  had  seen  in   Moxon   would  enable  him  to  complete  his 
wooden  globe  without  much  assistance  from  Gordon's  Grammar. 

We  may  here  note  that  a  correspondent  of  the  editor  of  the  Lib.  Ent  Know, 
(vol.  II.  p.  56),  mentions  that  he  **  had  seen  ai  Oartness^  Stirlingshire^  globular 
stones,  with  circles  of  the  sphere  and  constellations**  engraven  on  them,  and  con- 
cave stones  with  engravings  of  a  like  character,  said  to  have  been  made  by  Napier 
(the  inventor  of  logarithms).  These  are  supposed  to  have  been  done  by  him 
in  his  youth,  when  residing  at  Gartness,  about  the  year  1568. 

87  We  are  much  indcbtcMi  to  Francis  Eraser,  Esq.,  of  Findrack,  Aberdeenshire, 
and  his  brother  William  N.  Eraser,  Esq.,  of  Tomaveen,  (the  great-grandsons  of 
lisdy  Dipple's  eldest  daughter,  Anne  Duff,  and  wife  of  William  Baird,  Esq.  of 
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could  draw  patterns  for  needle-work  on  aprons  and  gowns.  On 
ahuwing  me  some,  I  undertook  the  work,  and  drew  several  for 
her,  some  of  which  were  copied  from  her  patterns,  and  the  rest  I 


did  according  to  my  own  fancy.  On  this  1  was  seut  for  Ity  other 
ladies  in  the  country,  and  b«^n  to  think  myself  growing  very 
rich  by  the  money  I  got  for  such  drawings,  out  of  which  I  had 

Auchmnldeii),  for  the  roIIowLDS  interesting;  notes  on  the  good  and  amiabk  l^y 
Dipple.  "  Lady  Dipplc's  lUBiden  name  was  Jean  Dunbar;  she  was  the  second 
•ife  of  WillUm  Duff,  Esq.,  of  Dipple.  near  Fochabers,  lather  of  tlie  first  Earl  of 
Fife;  and  was  the  youneest  daughter  o(  Kir  William  [iunbar,  Dart.,  of  Dum,  by 
hia  wife,  Janet  Hrodie.  daughter  of  Dean  Brodie  of  Aldearn.  She  bad  one  sou, 
Alexander,  who  died  in  his  infaacy  in  1722,  and  four  danghters,  named  Anne, 
Juiet,  Mary,  and  Henrietla.  Anne,  her  eldest  danghter,  my  great-grandmother, 
waa  married  to  William  Baird,  Ksq ,  of  Auchmedden,  in  the  year  .  ,  .  She 
hid/vur  brotheri  and  thret  tinttn—yii.:  Sir  James  Dunbar,  of  Dum;  ^Villi■Dl, 
who  was  a  physiuion  in  Dunse;  John,  in  the  army,  died  in  Ameriea  in  1760;  and 
George,  a  lawyer  in  Ediuhuroh,  who  also  died  in  17S9.    Her  sisters  were,  Anne, 

mamed  to  the  fourth  Earlof  FindlateranJ  tk^afleld;  2d, ,  married  to  James 

Gonlon  of  Letterfourie;  and  3d,  Orisel,  married  to  Tulloch  of  Tannncliie.  .  .  . 
I  Duj  mention  that  the  original  oil-painting  o(  Lady  Uipj>le  ia  at  Findrai'k,  is  3 
feet  S  inches  in  length,  and  2  feet  broad,  mounted  in  a  large  gilt  frame."  Wc  also 
fed  onrulTes  much  indebted  to  William  N.  Fraser.  Esq.,  for  his  kindness  in  geading 
Ds  a  photograph  from  the  oil-painting  of  Lady  Di|>ple,  at  Findrack,  from  which 
we  had  a  miniature  one  taken,  an  en)(raving  from  which  is  annexed,  and  is  pro- 
nounced a  faithful  copy  of  the  original;  it  uannot  fail  to  be  very  interesting;  to 
erery  admirer  of  Ferguson-  The  same  gentleman  was  also  so  kind  na  to  send  us 
a  tracing  from  the  inscription  on  the  blank  leaf  of  Lady  Dipple'a  Bible,  now  in 
the  pooesdon  of  Robert  DufT,  Esq.,  at  Fetteresso  Castle,  Kincaniineahire,— it  is 
as  rollowa; — 

"  Jmu  Dnnbara  bibell  which  she  leares  in  memoraDdim  to  her  son-inlaw 
bracow  in  teBtiraanie  of  her  legani  to  him  whom  U  in  the  plaia  of  her 
Dirij  btlowed  and  only  mmi,  Alexander  Doff  who  daye'd  1T22  aged 
Jtma,  a  moat  hopfowl  and  beantifowl  child." 
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tbe  pleasure  of  occasionally  supplying  the  w&uts  of  my  poor 
fether.*" 


Yet  ull  this  while  I  could  not  leave  otf  star-gazing  in  I 
nights,  and  tuking  the  places  of  the  planete  among  the  stars  by 

Iji.ly  Dipplv's  mii-iii-lnw  Ikh'siiiu  Rarou  Bnicu  in  173S  ;  then  thii  itible  inicrip- 
lion  must  have  b™ii  written  after  tliat  (late.  A  great  manj  olJ  people  in  the 
vi'Untiea  of  Klgjii,  ItmilT,  Alierdetn,  Au,,  wlio  Here  stive  about  the  eod  of 
the  ItHt  orDtury,  who  had  Het'ii  I^ily  Dipple,  repn'seateil  her  aa  being  "a 
iiiiHit  liauilwnic  anil  beautiful  Udy, "  Al  tbe  time  of  Fervuaon'a  iDlroductioD 
to  her  at  Duni,  in  i;32,  nlie  would  Iw  u>-out  50  yeiira  old.  Sir  James  Bainl, 
Bart,  IUmun>tun<',  Lilbertoii,  ni-ur  Ediubnrgli,  iufonua  ua.  that  "  Mrt.  Duff, 
wifi  of  nWi'ani  D\ig,  Eiq.  u/  Diji}ilt,  torn  axtriroutly  ralloi  Lady  Dipple,  in 
aoMninHa  with  the  Ouh  tkotck  fanhion  of  daigimtiiig  Oil  htadt  offamiliet  by  the 
tutrae  a/ the  proptrtji  rather  than  bi/ Iht  tunuiiM."     It  ih  therefore  eviden'     ' 


iMily  Uippie  was  merely  a  title  of  courttay,  luiil  that  Mn.  Duff,  or  Ladu  Duff 
of  Uippie,  was  tlie  |>roper  deaipiation.  Lady  l)ip]dr's  husband,  William  Duff  of 
Dipplp,  died  in  1722.  We  mnnot  aaeertaiu  when  Jjidy  Dipple  died,  or  how  old 
hIic  waa  at  the  time  uf  her  death.  Collating  and  i^uinjAriug  a  Rreat  many  notet 
we  have  received  on  thia  point,  it  would  appear  that  alie  was  bom  at  Duru  in  ibq 
year  16S1,  and  died  ia  176S,  agetl  S2  years.  She  tliercfore  lived  to  hear  that  her 
prote/e  had  (luhliahed  many  luefnl  aatronomtcal  works ;  that  he  had  become  a 
public  lecturer  on  aatronomy  ;  that  he  had  received  an  annual  pension  of  £50 
from  King  lieorge  III.;  and  that  he  had  been  elected  a  Fellow  of  the  Royal 
Society — honours  which  would  be  hailed  with  joy  by  the  good  and  pious  Lmj 
Uii'ple. 

i*  An  ageil  curresjKindent  informs  us,  that  in  his  young  days  (I7M)  he  had 
been  shown  (in  the  north  of  Banflshire)  several  pieces  of  laee,  two  gowna,  and  au 
apron,  which  were  aewed  from  FergusoD's  "/aneg  designs,"  and  that  they  were 
'-—'-'-•      •"-  ' —   --------    ■-,.  . ...■_  m ■- scale  of  charges 


very  beautiful.  We  have  not  been  abls  to  aicertain  Fergnson's  scale 
for  such  deaigns.  It  is  pleasing,  however,  to  observe,  that  he  was  so  ■ 
the  wants  of  his  parents  wlien  a  little  money  ac-eumulated  in  his  hanill. 
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my  above-mentioned  thread.  By  this  I  could  observe  how  the 
planets  changed  their  places  among  the  stars,  and  delineated 
their  paths  on  the  celestial  globe. 

By  observing  what  constellations  the  ecUptic  passed  through 
in  that  map,  and  comparing  these  with  the  stiury  heaven,  I  was 
so  impressed  as  sometimes  to  im^ne  that  I  saw  the  ecliptic  in 
the  heavens,  among  the  stars,  like  a  broad  circular  road  for  the 
bus's  apparent  course,  and  fancied  the  paths  of  the  planets  to 
resemble  the  narrow  ruts  made  by  cart-wheels,  sometimes  on 
one  side  of  the  plain  road,  and  sometimes  ou  the  other,  crossing 
the  road  at  small  angles,  but  never  going  far  from  either  side 
of  it." 


Unm  Hoou,  Buitlahi 


Sir  James's  house  was  full  of  pictures  and  prints,  several  of 
which  I  copied  with  pen  and  ink ;  this  mode  him  think  1  might 
become  a  painter. 

Lady  Dipple  had  been  but  a  few  weeks  there,  when  William 
Baird,  Esq.  of  Auchmedden,  came  on  a  visit"     He  was  the 


Uent  illustration  it  is. 
it  WDutil  have  been  iii 
ipposeJ 


much  Wtter  keeping,  u  the  ecliptic  is  simply  an   imoKiui 
to  be  deacribeil  by  the  centre  of  the  sun  in  tlio  heavrna  ;  whereas,  the  zoili  .  .    .. 
bmad  way  or  belt  in  whicli  the  planets  move,  and  is  cut  into  ifjual  halves  by  tlie 
ecliptic  line. 

*«  As  mentioneil  in  note  37,  William  Bain!,  Kaq.  of  Aiiuhntedili^ii  was  mar 
ried  to  Anne  DuIT,  eldest  daughter  of  l^dy  Dipple.  "  Squire  Baird  "  appears  to 
have  been  a  most  kind-hearted  and  accomplished  gentleman.  Sir  James  Baird, 
Edmonttiine,  Libberton,  Eilinburgh.  infonns  ua  that  "  ifr.  William  Baird  teat 
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husband  of  one  of  that  lady  s  daughters,  and  I  found  him  to  be 
very  ingenious  and  communicative.  He  invited  me  to  go  to 
his  house  and  stay  some  time  with  him,  telling  me  that  I  should 
have  free  access  to  his  library,  which  was  a  very  large  one,  and 
he  would  furnish  me  with  all  sorts  of  implements  for  drawing. 
I  went  thither,  and  stayed  about  eight  months ;  ^^  but  was  much 
disappointed  in  finding  no  Ixooks  of  Astronomy  in  his  library, 
except  what  was  in  the  two  volumes  of  Harris's  Lexicon  Tech- 
nicum,*'  although  there  were  many  books  on  geography,  and 
other  sciences.  Several  of  these  indeed  were  in  Latin,  and  more 
in  French ;  which  being  languages  that  I  did  not  understand,  I 
had  recourse  to  him  for  what  I  wanted  to  know  of  these  sul)- 
jects,  which  he  cheerfully  read  to  me ;  and  it  was  as  easy  for 
him,  at  sight,  to  read  English  from  a  Greek,  Latin,  or  French 
book,  as  from  an  English  one.*'     He  furnished  me  with  pencils 

iU  Eeht,  far  9oms  years  aflrricards.  HU  property  tocu  not  confiscated^  hut  owing 
to  the  difficulties  he.  was  brought  into  by  having  borraioed  large  sums  of  money  to 
aid  in  the  cause  of  the  Stuarts,  he  was  obliged  to  dispose  of  the  family  estates,  in 
or  about  the  year  1750.  He  had  six  sons  atid  four  daughters,  all  of  whom  died 
without  issue,  with  the  exception  of  Henrietta,  the  youngest  daughter,  who  married 
Francis  Eraser  of  Pindrack,  whose  descendant,  Francis  Fraser,  Esq.  of  Pindrack, 
Aberdeenshire,  is  in  possession  of  many  of  his  relics;  and  is,  I  believe,  the  pos- 
sessor of  the  picture  you  allude  to  as  painted  bu  Ferguson."  Mr.  Humphreys, 
Aberdeen,  inform.s  ua  that  William  Baird  of  Auchmedden  was  bom  in  1701,  and 
died  in  1777,  aged  76  years;  and  was  buried  in  the  churchyard  of  St.  Nicholait  iu 
Alierdeen;  and  that  Anne,  his  wife,  whs  bom  at  Dipple  in  1705,  and  died  at 
Aberdeen  in  January  1773,  aged  68,  and  was  buried  beside  her  husband.  The  good 
**  Souire  Baird  "  therefore  hvc<l  through  the  whole  of  Ferguson's  life-time,  and 
would  hear  of  his  world-wide  renown,  and  the  honours  that  had  been  conferred 
up<m  him.  At  the  time  of  Ferguson's  visit  to  him  at  Auchmedden  he  was  32 
years  ohU  and  Ferguson  about  23. 

*1  Auchme<lden  is  in  Aberdeenshire,  alnrnt  30  miles  to  the  NE  of  Keith,  and  17 
nules  direct  east  of  Durn  House.  The  estate  of  Auchnieilden  is  in  the  parisli  of 
Aberdour.  The  Rev.  James  Wilson  (the  present  minister  of  Aberdour),  has  kindly 
furnished  us  with  several  interesting  notes.  He  says,  '*  A  uchmedden  is  the  name  of 
a  considerable  estate,  unth  upwards  ofS  miles  of  coast  line,  and  running  into  the  in- 
terior to  a  point  at  least  6  miles  from  the  sea.  There  it  noir  no  House  of  A  uchtnetUlen; 
tJie  ruins  of  the  walls  of  the  old  house,  however,  still  remain,  and  are  visible  from  the 
roatl,  and  the  old  garden  is  now  turned  into  afield.  The  very  picturesque  fishing 
village  of  Pennan,  on  the  property,  and  wiUUn  4  a  mile  of  the  site  of  the  old  house, 
remains  proltab/y  not  much  changed  since  the  days  of  Ferguson  in  1788,  who  must 
have  been  astonished  at  its  situation.  For  six  months  the  sun  never  shines  on  the 
village,  which,  fronting  the  north,  has  a  hackgroumi  of  very  high  perpendicular 
roeks  facing  the  southern  shore  of  (he  Moray  Firth." 

*'^  Harris's  Ii<>xicon  Teehnicum  was  a  ver}'  {topular  work  alwrnt  the  beginning  of 
last  century;  it  has  been  hmg  out  of  print.  Our  copy  is  in  two  huge  folio  volumes, 
eml)ellished  with  numerous  woodcuts,  many  of  which  are  very  rade  and  unnecea- 
sartly  large.  It  is  entitled  **  LEXia)N  Tkciinici'M,  ok  an  Lmvkrsal  Englimh 
Dictionary  of  Arts  and  Si-iENrF:H ;  rxplainino  not  only  the  tekmm  of  art, 
BUT  THE  ARTS  THEM8KLVEH,  by  Johu  Harris,  D.D.,  and  F.K.S. :  I^ondon,  1725." 

^^  There  are  still  in  existence  several  MSS.  of  Mr.  Rainl,  particularly  a  trans- 
lation of  the  Greek  of  Thucydides.  He  ap}>eani  to  have  had  a  taste  for  literary 
as  well  as  genealogical  and  anticjuarian  pursuita,  and  to  have  been  a  gentlemaii 
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and  ludian  iuk,  shawiug  me  how  to  draw  with  them ;  and 
although  he  had  hut  au  indifferent  hand  at  that  work,  yet  he 
was  a  very  acute  judge,  and  consequently  a  very  tit  person  for 
showing  m-i  how  to  correct  my  work.     He  was  the  first  who 


WiUiam  B^Lird,  of  Aucbmed.len. 

ever  Hat  to  me  fur  a  picture,  and  I  found  it  was  much  eiudier  to 
draw  fnim  the  life  than  frum  any  picture  whatever,  as  nature 
was  more  striking  than  any  imitation  of  it** 

uf  cossidomble  ncL-amiilUhmeLits.  11«  wrote  a  Hutory  ot  hia  SDrnunie,  printed 
1S57— and  Bome  MSS,  (b^  him)  of  luuoli  interest  are  atill  extant. 

**  Tliis  pUiure  ig  atill  in  i:xi;eltent  preservutioa,  in  tlie  posauuiou  of  his  j^reat- 
gnndiKili,  FniiicU  Fraiwr,  £sq.  of  Fiudraub,  AberdiwnaLire,  who  biu  obliged  an 
with  the  folloHring  particulura  regarding  it: — "The  picture  (hesajrii),  done  by  Ur. 
FETguitoa,  of  my  gnat-graadfutlier.  WiUiani  Baird  of  Auchiucdileu,  is  in  my  poa- 
•ewioD,  and  has  never  tweii  out  o(  my  faniity.  It  a  done  in  Itidian-ink,  half-lengtii 
uiautare  on  BrLilol  <ard.     Itn  dimensiaua  are  ti  inches  long,  by  4t  iuehi^  broad, 

t laced  within  u  iinall  wooden  frame  Kmmed  with  K'1'1'°K  and  glazed.  In  the 
•wer  right-hand  comer,  in  the  band-writing  of  Fergiiaon,  are  b.i  CoUowh  -m. 
■J.  F.  pinxt,'  and  below  the  portrait 

WlLLlAH  BlIHD  or  AUCHMEDDBN 

I  may  add  that  the  portrait  U  in  excellent  condition,  apparently  b.h  gooil  as  it  wu 
when  &ret  painted.  Mr.  William  N.  Fraser,  brother  of  Hr.  Fraser  of  Findnick, 
has  also  kindly  obliged  us  with  a  copy  of  the  original  jncturc,  from  whiuh 
DDr  woodcal  has  been  taken,  and  is  in  every  respect  a  laitiifill  copy  of 
tha  original  by  Fergiuou. —Ferguson  remarks,  that  he  "/ouii^  it  aai  much 
ia»ia- to  drate  from  Ok  life  than  from  anj/ picture  whattaer,  ai  nalnrt  aaa  more 
itrOnHgOaa  any  iiaiiationof  U."  Thesame  apinion  was  held  by  the  Hov.  Robert 
Kaith,  who,  at  his  Hrst  interview  with  Ferguson,  shortly  after  this,  advised  him 
tu  copy  from  nature. 
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Lady  Dipple  came  to  hLs  house  in  about  half  a  year  after  I 
went  thither ;  and  as  they  thought  I  had  a  genius  for  painting, 
they  consulted  together  about  what  might  be  the  best  way  to  put 
me  forward  Mr.  Baird  thought  it  would  l>e  no  difficult  thing 
to  make  a  collection  for  me  among  the  neighbouring  gentlemen, 
to  put  me  to  a  painter  at  Edinburgh ;  but  he  foimd,  upon  trial, 
that  nothing  worth  while  could  \ye  done  among  them ;  and,  as 
to  himself,  he  could  not  do  much  that  way,  because  he  had  but 
a  small  estate  and  a  very  numctrous  family.^'* 

1734. — Lady  Dipple  then  told  me  that  she  was  to  go  to  Edin- 
burgh next  spring,  and  that  if  I  would  go  thither,  she  would 
give  me  a  year's  l)ed  and  l)oard  at  her  house  (gratis,  and  make 
all  the  interest  she  could  for  me  among  her  acquaintance 
there. *^  I  thankfully  accepted  of  her  kind  offer,  and  instead  of 
giving  me  one  year,  she  gave  me  two.  I  carried  with  me  a 
letter  of  recommendation  from  the  Lord  Pitsligo  (a  near  neigh- 
bour of  Squire  Baird's)/^  to  Mr.  John  Alexander,  a  painter  at 
Edinburgh,  who  allowed  me  to  pass  an  hour  every  day  at  his 
house  to  copy  from  his  drawings,***  and  said  he  would  teach  me 
to  paint  in  oil-c*)lours,  if  I  would  serve  him  seven  years,  and 
my  friends  would  maintain  me  all  that  time ;  but  this  was  too 
much  for  me  to  desire  them  to  do ;  nor  did  I  choose  t4)  ser^'e  so 
long.     I  was  then  recommended  to  other  painters,  but  they 

**  As  already  inentione<l  (in  not«  40),  "William  liainl,  VjH(\.  of  Auchmeddeii, 
had  six  .sons  and  four  dau^hterM,  all  of  whom  died  without  iaHuo,  with  the  excep- 
tion of  Ilcnri«ttn,  the  younj^e«t  dauj^htrr,  who  married  Francis  Fraser  of  Fintl- 
rack. 

^  I.A«ly  Dipple,  now  aged  5.3,  and  Ferguson,  ago«l  24,  nailed  from  AWnleen  for 
liCith  in  Apnl  1734.  I^ith  in  the  Heapoit  of  K<linhuri;h,  and  in  alwrnt  2  milcH 
NNK  of  it.  FMinburgh,  at  thin  period,  waH  confined  within  a  Hmall  space  on  each 
Aide  of  itM  princi|ml  street,  and  had  a  population  of  al)out  4.5,000.  It  ia  395  miles 
NXW  of  London,  and  110  miles  SSW  of  AU-rdeen. 

47  Alexander  Forl)eH,  fourth  \Ain\  Pitsligo,  aS<'otch  Peer. — He  was  **oiU"  in  the 
alfair  of  '45,  in  the  interest  of  Prince  Charles  Stuart,  the  Young  Preten<ler,  and  was 
attainted.  Pitsligo  Castle,  formerly  the  seat  of  the  I^inU  Pitaligo,  is  an  ancient 
huilding,  surrounded  hy  extensive  ganlens.  Pitsligo  is  in  the  district  of  Buchan. 
Al^erdeenshire,  ahtmt  34  miles  W  of  Fraserburgh,  and  7  miles  K  of  Auchnie«iden. 
Urd  Pitsligo  died  in  1702. 

48  John  Alexander  was  the  grcat-gmn^lson  of  Oeorge  .Tamesone,  the  eminent 
Scottish  iHiinter,  the  **  Vandyh:  of  Hcotlaiul."  It  is  singular  that  Ferguson  takes 
no  notice  of  this  in  his  Memoir.  Mr.  Alexander  8tudie<l  in  Italv,  n^i«ling  many 
years  at  Florence.  He  rcaiiled  in  St.  John  Street,  Canongate,  lidinburgh,  wherw 
he  died  about  the  year  1752,  age<i  73.  He  htul  an  extensive  collection  of  port- 
folios, filial  with  the  choiiM»st  drawings -nki'tches  and  prints.  **  He  una  both 
painter  and  engravtr^"  says  one  of  our  correH|Kindents,  **  and  painted  the  stairc^Me 
uf  (Jonlon  Caittle  1721  (Kape  of  Proseqnne),  and  whilst  at  Home  in  1717,  he 
etched  8  plates  after  Raphael."  (Extract  from  letter  to  us  from  Daviil  Laing, 
F^l-,  L1^.D.,  Signet  Library,  Kdinburgh). 
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would  do  nothing  without  money.     So  I  was  quite  at  a  loss 
what  to  do. 

In  a  few  days  after  this,  I  received  a  letter  of  recommenda- 
tion from  my  good  friend  Squire  Baird  to  the  Reverend  Dr. 
Robert  Keith  at  Edinburgh,'"  to  whom  I  gave  an  account  of  my 
bad  success  among  the  painters  there.  He  told  me  that  if  I 
would  copy  from  nature,  I  might  do  without  their  assistance, 
as  all  the  rules  for  drawing  signified  hut  very  little  when  one 
came  to  draw  from  the  life ; "  and  by  what  he  had  seen  of  my 


Merchislon  Unatle. 

drawings  brought  from  the  North,  he  judged  1  might  succeed 
very  well  in  drawing  pictures  from  the  life,  in  Indian  ink,  on 
vellum.  He  then  sat  to  me  for  his  own  picture,  and  sent  me 
with  it  and  a  letter  of  recommendation  to  the  Right  Honour- 
able the  Lady  Jane  Douglas,  who  lived  with  her  mother  the 

**  A  9]it(ht  mistake  h«re  ;  the  Itev.  Knbert  Knitli  wan  not  a  Dr.— He  wm  bom 
in  1S81,  at  Unu,  in  Abenteennbire,  was  ordaineil  aii  EpiHcopal  elerfQrman  in 
1710,  soil  coiisei^ratvd  a  Bishop  of  tlie  .'tcottiah  Kpiscajial  Chiircli  in  17^7-  He 
midod  in  the  Canoneatf,  Edinburgh,  from  1728  to  17S2,  wlien  he  reniored  tu 
Banninglon,  near  I.eith  (adjacent  to  Edinburgh),  where  he  died  on  the  30th 
Jiniutr;  1767,  tgrd  76  yeara,  and  van  iiiterre<l  in  the  Canongate  clmruhyHnl.  He 
irai  tbe  aathuT  of  •' The  HUtory  of  the  Affairs  of  Church  and  State  in  SmOand." 
pnbliahed  in  1734,  and  dedicated  \o  the  Lady  Jane  Doaglaa,  Merchiaton  Caatle.  Ha 
was  nUted  to  the  Mariwhal  family,  and  dedicated  to  Manhal  Keith  in  I7fil^  his 
"  Catabyut  of  Scottinh  Bithops."  It  is  remarkable  that  Ferguson  should  have 
foi^ottea  that  he  was  a  Bishoti,  ami  to  bava  atyled  bim  Dr.  Robert  Keith. 

x>  The  Editor  of  Lib.  EnL  Knowl.,  vol.  I.  p.  206,  remsrkH,  that  this  waa  "  ctr- 
tainl)/  a  Md  coumtl  to  give  ;  but  Perguton  having  in  truth  no  aOur  raourct,  fot- 
loved  it,  and  mecttdtd  beyond  ku  moit  miyuine  Eeptdahona."  The  bold  amntet, 
hoverar,  tu  but  an  axiom  in  art,  which  Fei:guBon  had  adopted  o     ' 
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Marchioness  of  Doughus,  at  Merchistuii  House,  near  Edinburgh.** 
Both  the  Marchioness^^  and  Lady  Jane  l)ehaved  to  me  in  the 
most  friendly  manner,  on  Dr.  Keith's  account,  and  sat  for  their 
pictures,  telHng  me  at  the  same  time,  that  I  was  in  the  very 
room  in  which  Lord  Napier  invented  and  computed  the  logar- 
ithms, and  that  if  I  thought  it  would  inspire  me,  I  should  always 
have  the  same  room  whenever  I  came  to  Merchiston.  I  stayed 
there  several  days,  and  drew  several  pictures  of  Lady  Jane,  of 
whom  it  was  hard  to  say  whether  the  greatness  of  her  beauty, 

*l  I-rfiflv  Jane  Douglas  was  the  sister  of  Archilwild,  Duke  of  Douglas,  and  was 
boru  on  the  17th  March  1698.  She  appears  to  have  l»een  i)Ossesso<l  of  many  singu- 
lar and  extraordinary  qualities  ;  her  figure  and  deportment  noble,  worthy  of 
that  race  from  which  she  was  sprung — oi  strong  natural  {uirts,  improved  by  etlu- 
cation,  of  an  insinuating  address,  anil  engaging  mannei-s.  **  Upon  the  4th  of 
Augu.st  174t>  (when  in  her  49th  year),  Lady  Jane  wa.s  privately  marrieil  to  John 
Stewart,  Kstj.,  commonly  called  Colonel  John  Stewart,  from  his  having  hehl  that 
rank  in  the  Sweilish  service.  This  gentleman  afterwards  became  Sir  John  Stewart 
of  firandtully.  As  the  Duke  of  Douglas  hwl  a  prejudice  against  Mr.  Stewart,  Lmly 
Jane  went  abroad,  and  concealed  her  marriage  I-Ady  Jane  had  two  sons 

lM)ni  in  Paris.  With  these,  she  and  her  husband  returned  to  nritain ;  but  so  hard 
was  their  fate,  that  the  Duke  of  Douglas  rejectetl  his  nephews  as  sup{M)sititious 
children,  and  would  not  even  see  Lady  Jane  nor  them  when  they  presented  them- 
selves at  the  gate  of  his  castle.  A  suit  having  been  rai.sed  to  prove  that  the  eldest 
son,  Archibald  Douglas,  Est}.,  had  lieen  a  supposititious  child,  it  was  given  against 
him  in  the  Court  of  Session  in  Scotland  by  the  casting-vote  of  the  I»ra  President." 
This  finding  was  after^i'ards  reverse<l  by  the  Hou.se  of  I^rds,  an<l  he  ultimately 
succeeded  to  the  dukedom  and  estates.  This  cjiuse,  **  Mr.  Archilmid  Douglas  r. 
Duke  of  Hamilton,"  is  still  known  as  **  The  great  Douglas  Cause ;  "  vi<le  **  letters 
of  the  Right  Honourable  l^dy  Jane  Dougla.s,  by  Alexander  I/4Kkhart,  Dean  of  the 
Faculty  of  Adv(Mnte.s. "  It  apfn-ars  that  .such  was  Lady  Jane's  husband's  want  of 
economy,  that  he  was  for  some  time  within  the  Rules  of  the  King's  Ik'nch  Prison. 
**  Mr.  Stewart,  her  husband,  was  sunk  in  debt,  prosecuted  by  his  creditors,  and 
thitjwn  into  jail.  In  this  destitute  ctrndition  there  was  application  made  for 
I^ady  Jane  to  his  late  Majasty  (Gi'orge  II.),  who  was  gnM:iousiy  plea.sed  to  bestow 
on  her  a  pension  of  £300  |)er  annum  ;  however,  liady  Jane  and  her  husband  still 
continued  in  v«*ry  de}>lorable  (nixumstances ;  in  so  much,  that  when  I^tly  Jane 
live<l  at  Chelsea  with  her  children,  she  was  at  differtiut  times  reduced  to  the  ne- 
cessity of  selling  her  clothes  and  other  trifling  effects,  for  the  support  of  her 
family  and  her  liusl»and."  Lady  Jane  die<l  on  22d  NovombtT  1753,  m  the  57th 
year  of  her  age,  and  was  buried  Wside  her  mother,  the  Marchioness  of  Douglas, 
in  Holyrood  Chaixd  burying-ground.  Ferguson  would  hear  of  IjuU'  Jane's  mis- 
fortunes, and  of  her  r«*siding  in  Chelsea  ;  and  as  he  was  then  residing  in  Lon<h»n, 
it  is  likely  that  he  often  visited  his  former  noble  and  kincl  jiatroness. 

Merchiston  House,  or  Castb*,  in  which  Ija<iy  Jane  and  her  mother,  the  Mar- 
trhioness  of  Douglas,  resided  in  1734,  ap]H'arK  to  have  then  lM*longe<l  to  a  Mr. 
Lewis,  and  that  they  rented  it  from  him.  It  stands  about  a  mile  and  a  half  SW 
of  the  Cross  of  I'Minburgh,  now  in  the  suburl»s  of  Kilinburgh  in  that  district.  The 
view  of  it,  given  above,  is  from  a  print  of  1754,  tjikeii  frcMu  the  NE,  showing 
the  Pentland  hilln  (»n  the  SW  in  the  distance.  Allusion  is  here  made  to  the  room 
in  which  Lord  Napier  computed  the  logarithms.  It  is  understtKxl  that  this  was 
the  toj)  room  of  the  house,  directly  under  the  slates. 

^'  **  I<ady  Mary  Kerr,  <laughter  of  Rolx'rt,  fii-st  Martpiis  of  liothiaii,  and  Mar- 
chioness of  Douglas,  and  mother  of  Archiluild,  first  Duke  of  Douglas,  dietl  st 
Edinburjrh,  22d  January  1736,  in  the  Ahth  year  of  her  age,  and  was  inteired  in 
Holyrood  Chapel  burying-ground."  The  Marchioness  therefore  died  during 
Ferguson's  first  residence  in  Edinburgh,  and  alx>ut  a  year  and  a  half  after  his 
first  visit  to  Merchiston. 


UFE  OF  THE  AUTHOR.  37 

or  the  goodness  of  her  temper  and  dispositiuus,  was  the  most 
predominaiit.'*  She  sent  theae  pictures  to  ladies  of  her  ac- 
(^uaintance,  in  order  to  recommend  me  to  them,  by  which  means 
I  soon  had  as  much  buKincsg  as  I  could  possibly  manage,  so  as 
not  only  to  put  a  good  deal  of  money  in  my  own  pocket,  but 
also  to  spare  what  was  sufficient  to  help  to  supply  my  father  and 
mother  in  their  old  age."  Thus  a  business  was  providentially 
put  into  my  hands,  which  I  followed  for  six  and  twenty  years." 

Lady  Dipple  being  a  woman  of  the  strictcat  piety,  kept 
a  watchful  eye  over  me  at  first,  and  made  me  ^ve  her  an 
exact  account  at  night  of  what  families  I  had  been  in  through- 
out the  day,  and  of  the  money  I  had  received.  She  took  the 
money  each  night,  desiring  I  would  keep  an  account  of  what  I 
had  put  into  her  hands,  telling  mc  that  I  should  duly  have  out 
of  it  what  I  wanted  for  clothes,  and  to  send  to  my  father ;  but 
in  less  than  half  a  year,  she  told  me  that  she  would  thenceforth 
trust  me  with  being  my  own  banker;  for  she  had  made  a  good 
deal  of  private  inquiiy  how  I  had  behaved  when  I  was  out  of 
her  sight  through  the  day,  and  was  satisfied  with  my  conduct 

1736. — Durii^  my  two  years'  stay  at  Edinburgh,  I  somehow 
took  a  violent  incUnation  to  study  anatomy,  surgery,  and 
physic,  all  from  reading  of  books  and  conversing  with  gentle- 
men on  these  subjects ;  which,  for  that  time,  put  all  thoughts  of 
astronomy  out  of  my  mind,  and  I  had  no  inclination  to  become 
acquainte<)  with  any  one  there  who  taught  cither  mathematics 
or  astronomy,  for  nothing  would  serve  me  but  to  be  a  doctor.**  m 

*)  This  euolo)^  on  Laily  Jane  is  i[Uit<;  bomi:  aut  hy  what  KC  have  pfveu  at  the 
neeinningof  note  51. 

**  It  U  pleasini;  to  oWrve  that  Ferfjuson  was  so  atUntive  to  the  wnnts  of  hw 
parents  ;  indeed  he  appeara  ti-  li«ve  Hlfendwl  to  their  little  wants  bffore  attenrlLng 
to  hii  oirn. 

"  The  period  to  whii;h  Ferguson  liere  refers  U  the  sunmier  of  llie  year  1734  ; 
if  to  this  date  we  add  26  years,  whii:b  lie  followed  in  limninf;,  we  ore  brought  to 
Ihe  year  1760,  when  it  would  appear  that  he  entirely  abaniloned  the  profcsaion  of 
limninK-     (See  date  17601. 

»*  "  The  Chair  of  Anatomy  in  the  University  of  Edinburgh  was  founded  in 
1720,  and  Dr.  Alexander  Monro,  primue,  was  elected  professor."  This  eminent 
man  is  Justly  considered  as  the  founder  of  its  Mediual  School.  From  small  be- 
ginnings, under  his  fostering  rare,  and  aided  by  coadjutor?  of  the  most  splendid 


talents  and  varied  acquirements,  it  suddenly  not  only  equalled,  but  became  si 

Krior  in  fame,  as  a  School  of  Medicine,  to  ^1  the  continenljil  seminaries.  Dr. 
oaro,  the  first  professor,  died  at  the  age  of  70,  in  1767.  TheChair  for  the  Prac- 
tice of  Medicine  in  the  Uuiversily  of  Edinburgh,  was  founded  upon  9tli  Felinuiry 
I72S.  Dr.  John  RulherTord  taught  tlie  Praulice  ofl'hysic  in  it  for  iO  years,  and 
wu  the  firat  who  delivered  lectures  in  the  Infirmary  on  Clinical  Medi<-itie, — Vidn 
Bower's  Edinburgh  Students'  Guide,  pp.  32,  33.  63,  HI.  Thus  it  was  rrofessora 
Uonro  and  Rutherford  who  hud  given  such  an  impetns  to  the  studies  of  Ana- 
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At  the  end  of  the  second  year,  I  left  Edinburgh,  and  went  to 
see  my  father,  thinking  myself  tolerably  well  qualified  to  be  a 
physician  in  that  part  of  the  country,  and  I  carried  a  good  deal 
of  medicines,  plasters,  &c.,  thither ;  but  to  my  mortification  I 
soon  found  that  all  my  medical  theories  and  study  were  of  little 
use  in  practice ;  and  then  finding  that  very  few  paid  me  for  the 
medicines  they  had,  and  that  I  was  far  from  being  so  successful  as 
I  could  wish,  I  quite  left  off  that  business,*^  and  began  to  think  of 
taking  to  the  more  sure  one  of  drawing  pictures  agaia  For  this 
purpose  I  went  to  Inverness,  where  I  had  eight  months  business.** 

1739. — When  I  was  there  I  began  to  think  of  Astronomy 
again,  and  was  heartily  sorry  for  having  quite  neglected  it  at 
Eklinburgh,  where  I  might  have  improved  my  knowledge  by 
conversing  with  those  who  were  very  able  to  assist  me.  I  began 
to  compare  the  ecliptic  with  its  twelve  signs  (through  which  the 
sun  goes  in  twelve  months)  to  the  circle  of  12  hours  on  the  dial- 
plate  of  a  watch,  the  hour-hand  to  the  sun,  and  the  minute- 
hand  to  the  moon,  moving  in  the  ecliptic,  the  one  always  over- 
taking the  other  at  a  place  forwarder  than  it  did  at  their  last 
conjunction  before.  On  this  I  contrived  and  finished  a  scheme 
on  paper  for  sho>ving  the  motions  and  places  of  the  sun  and 

toiny  and  Physic  shortly  before  Ferguson's  visit  to  E<iiiibur^h  in  1734  ;  and  ac- 
cording to  an  old  memorandum,  «lated  shortly  after  this  period,  we  observe  that 
'*  anatomy  and  physic  were  all  the  rage  in  Kdinburgh,  and  throughout  Scotland 
almost  every  one  wished  their  sons  to  become  doctore. "  Ferguson  seems  to  have 
caught  the  epidemic. 

At  note  46  we  mention  that  Ferguson  arrived  in  txlinbui^h  in  April  1784; 
and  as  he  says  he  was  2  years  in  Edinburgh,  the  perio<l  to  which  he  refers  his 
departure /ram  Edinbui^h  must  be  the  year  1736.  It  would  appear,  from  a 
memorandum  in  our  possession,  that  Ferguson  "returned  to  the  north,"  some- 
where about  the  end  of  September  1736.  It  is  not  unlikely  that  **  t)ie  affair  of 
the  Porieaiis  Mob^  of  the  evening  of  September  6th^  1736,"  may  have  hasteneil 
his  departure  from  Edinbursh,  as  it  **  quit^  unseUled  thai  city  for  a  great  length 
of  tinu^"  as  a  chronicler  of  the  period  records. 

Ferguson  comes  here  before  us  in  a  new  profession,  that  of  a  DtHrroR.  We 
think  that  was  a  dangerous  experiment.  Alluding  to  this,  Mr.  Capel  I»fn,  at 
p.  223  of  his  "  Eudosia,"  says— viz.  Mr.  F.  **  made  same  attempts  in  the  mediail 
line^  hui  h/nustly  laid  thtm  aside  soon^  7iot  venturing  far  in  an  employment  to  which 
experimental  knowledge  is  no  less  required  than  genius^  and  where  the  consequences 
of  error  are  often  so  fatal. "  It  appears  that  Ferguson,  after  his  return  to  the  north, 
in  September  1736,  **  dispensed  medicine,  gave  out  plasters^  and  attentied  to  all 
the  ills  that  flesh  is  heir  to/'  until  early  in  1739  (for  upwards  of  2  years);  now 
and  then  all  the  while  attending  to  the  **  taking  of  pictures  "  among  the  gentry 
and  his  friends. 

^7  As  mentioned  in  last  note,  it  must  have  been  al)out  the  end  of  the  vear  1738 
or  early  in  1739  that  Ferguson  abandoned  the  profession  of  **  country  doctor,"  at 
which  period  he  would  be  about  28  or  29  years  old. 

M  Inverness  is  69  miles  VVSW  of  Keith,  and  it  was,  as  he  notes,  the  year  1789 
when  he  went  thither.  In  the  month  of  Mav  of  tliis  year,  Fei^son  married 
laabolla  Wilson,  daughter  of  George  Wilson,  of  t)ie  neigbbnuring  parish  of  Orange. 
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moon  in  the  ecliptic  on  each  day  of  the  year  perpetually,  and 
consequently  the  days  of  all  the  new  and  full  moona^® 

To  this  I  wanted  to  add  a  methcxl  for  showing  the  eclipses 
of  the  sun  and  moon,  of  which  I  knew  the  cause  long  before, 
by  having  observed  that  the  moon  was  for  one  half  of  her  period 
on  the  north  side  of  the  ecliptic,  and  for  the  other  half  on  the 
south;  but  having  not  observed  her  course  long  enough  among 
the  stars  by  my  above-mentioned  thread,  so  as  to  delineate  her 
path  upon  my  celestial  map,  in  order  to  find  the  two  opposite 
points  of  the  ecliptic  in  which  her  orbit  crosses  it,  I  was  alto- 
gether at  a  loss  how  and  where  in  the  ecliptic  (in  my  scheme) 
to  place  these  intersecting  points;  this  was  in  the  year  1739. 

At  last  I  recollected  that  when  I  wjis  with  Squire  Grant 
of  Achoynaney,  in  the  year  1730,  I  had  read,  that  on  the  1st 
of  January,  1690,  the  moon's  ascending  node  was  on  the  10th 
minute  of  the  first  degree  of  Aries,  and  that  her  nodes  moved 
backward  through  the  whole  ecliptic  in  18  years  and  224  days, 
which  is  at  the  rate  of  3  minutes  1 1  sec.  every  24  hours ;  but 
as  I  scarce  knew  in  the  year  1730  what  the  moon's  nodes  meant, 
I  took  no  further  notice  of  it  at  that  time. 

However,  in  the  year  1739,  I  set  to  work  at  Inverness,  and 
after  a  tedious  calculation  of  the  slow  motion  of  the  nodes  from 
Jan.  1690  to  Jan.  1740,  it  appeared  to  me  that  (if  I  had  re- 
membered right)  the  moon's  ascending  node  must  be  in.  23  deg. 
25  mia  of  Cancer,  at  the  beginning  of  the  year  1740  ;*®  and  so 

His  dodor  business  being  a  complete  failure,  he  again  directed  his  attention  to 
Limning;  and,  in  pursuit  of  employment,  went  to  Inverness  in  July  1739. 
Fei^son  informs  us  that  he  had  eight  months  business  at  Inverness.  From  ** King's 
Munimenta  Aniunia  "  it  appears  that  in  1740  Ferguson  was  at  Castle  Downie  (near 
Inverness),  and  the  guest  of  the  famous  Simon  Ijord  Lovat  of  **  the  '45,"  engaged, 
no  doabt,  to  paint  portraits  of  the  chief,  or  some  of  his  friends.  Fergtison's  so- 
joam  at  Inverness,  therefore,  appears  to  have  extended  into  1740. 

w  This  is  a  very  simple  and  ready-at-hand  illustration  of  the  relative  motions 
of  the  sun  and  moon,  and  one  which  we  ourselves  adopted  in  our  early  days.  The 
relative  conjunctions  of  the  hour  and  minute  hands,  tiowcver,  do  not  correspond 
with  those  of  the  sun  and  moon  during  the  year.  The  hour  and  minute  hands 
of  a  watch  comes  only  11  times  into  conjunction  in  12  hours  ;  whei-eas  the  sun  and 
moon  come  into  conjunction  12  times  in  the  course  of  365  days ;  or  more  cor- 
rectly, in  12  hours  there  arc  exactly  11  conjunctions  of  the  hour  and  minute 
hands;  whereas,  in  365 '243d.  the  moon  comes  12  times  into  conjunction  with 
the  sun,  and  tlAAy  ^^  ^^^  thirteenUi  conjunction. 

^0  It  is  not  now  known  what  process  of  calculation  Ferguson  followed  in  deter- 
mining the  place  of  the  moon's  ascending  node,  on  January  1st,  1740,  from  its  posi- 
tion on  January  Ist,  1690.  He  merely  informs  us  that  the  process  was  a  tedious  one, 
iind  gives  us  only  one  of  his  periods — viz.  18  years  224  days,  the  period  of  the  nodes, 
whidi,  he  says,  iA**(Uthe  rale  ofZ  min.  1 1  sec.  in  24  hours. "  Tn is  is  too  slow ;  our 
calculation  gi^es  3  min.  10}  sec  He  does  not  give  us  the  length  of  the  year  he 
used  in  this  G»lcalation  ;  but  we  presume  it  would  consist  of  365  days  5  hours  48 
mio.  55  tec.,  as  then  generally  adopted.     Assuming  this  to  be  the  case,  we  shall 
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I  added  tne  eclipse  part  to  my  scheme,  and  so  called  Tlie  A» 
tronomical  Rotula.^^ 

go  over  the  suinc  ealculatitm.     It  is  evident  that  from  January  1,  1600,  to  Janu 
ary  1,   1740,    there  are  exactly  50  years— 365d.    5h.    48m.   55 8.  =  365 '2423, 
dec.  X 50  =  18262d.  11 5dec.     In  18  ve^rs  224  days  there  are  6798 '5016  days  (foi 
18y.  224d.==18'613  years  X  865'2428  =  6798'5106d.);  then.    18262d'115,   the 
days  in  50  years  ~  6798  501 6,  the  period  of  the  nodes,  and  it  will  give  2  686,  that 
is,  from  January  Ist,  1690,  to  January  Ist,  1740,  a  period  of  50  years.     The 
moon's  ascending  node  had  made  two  entire  revolutions,  and  was  -M^  on  its  way 
in  a  third  revolution : — 2 '686  =  2  circles  247"  57  min.,  and  247"  57min.,  reckon- 
ed backward  from  10th  min.  of  1st  (iegree  of  Aril's,  falls  ui>on  Cancer  28*  13'. 
Ferguson  makes  it  **  Cmicer  23*  25' ;  "  this  difference  of  12  min.  between  Fergu- 
son's result  and  our  own  may  arise  from  his  ])€culiar  mode  of  calculation,  or  from 
our  own  process  being  worked  out  with  aii  a-ssumed  period  of  365d.  51i.  48m.  57s. 
or  865  '2423  days.  The  difference  between  Ferguson's  result  and  our  own  is  12*  of  a 
degree,  nearly  the  *'  quarter  of  a  degree,"  as  noteti  by  Mr.  Madaurin  to  Fei^son; 
but  whether  the  12'  ought  to  l>e  ]>Ius  or  minus  Fcrgii.son's  perioil,  we  have  no  means 
of  ascertaining.    Our  calculation,  however,  is  sumciently  near,  as  an  illustration, 
to  show  how  such  a  matter  may  be  determined ;  and  that  too  in  a  very  short  perio<l. 
«l  This  "Astronomical  Rj^tula  "  is  an  extraordinary  production.    It  has  been 
long  out  of  print,  and  is  now  unknown.    We  have  a  copy  of  the  engraving  of  the 
largest  plate  of  this  Rotula ;  in  the  lower  left-hand  comer  of  which,  we  fina  **  Ja». 
Ferguson  Invf,"  and  in  the  lower  right-hand  comer,  **  R.  Cooper^  Sailp/*    The 
large  oblong  sheet  in  our  possession,  and  which  fomis  the  basis  of  the  RotuU,  is, 
in  engraved  surface,  174  ^Y  ^-1  inches.     At  the  top  of  the  engraving,  in  German 
or  Church  text,  are  the  words  *'  The  Astuonomu-al  Rotula  ; "  and  immediately 
below,  in  four  long  mnning  lines,  it  state.s  that  it  **  shows  t?ie  place  of  the  sun, 
moon,  and  ^noon's  nodes  in  the  ecliptic^  xcith  their  distances  from  one  another  every 
day  in  the  year;  the  true  time  of  all  the  eclipses  of  the  sun  and  moon  from  1730  tn 
1800  inclusive,  together  ivith  the  figure  of  nil  thosr  that  are  Hnble  at  Edinburgh^ 
London,  and  Paris;  the  day  of  the  mrnith,  nunm's  age  and  southing,  high  water  at 
several  ports,  equation,  of  tivic  and  movruhfr  f easts,  rising  and  settitt^  of  the  sun  at 
Edinburgh;  the  motions,  mn^fnitudes,  solar  distances:  hourly  velocities,  <(r.  oj 
the  planets;  the  differences  of  time  in  vu*st  nmarkable  places  of  the  earth,  vrith 
plain  and  easy  tables  for  calculating  thr  true  time  of  neiv  atui  full  moon. "     Near 
the  centre  of  the  engraving  are  a  series  ot  11»  concentric  circles  (diameter  of  lar- 
gest circle.   III  inches,  smallest  one,  6|  inche.s  ;  on  these  circles  arc  the  signs  of 
the  zodiac,  degrees,  minutes,  Ac ;  days  of  month  and  names  of  the  month,  do- 
minical letter,  and  other  cycle  tables.    In  the  top  right-hand  comer  are  tables  for 
ascertaining  **  tirst  day  of  moon  for  300  years  ;  below,  mles  to  find  the  moon's 
coming  to  south  by  her  age,  and  th«;  eompurative  diameters  of  Satum  and  Rings, 
Mars,  and  the  Earth  and  Mo<m."    In  the  right-hand  comer  are  tables  for  finding 
•*  first  day  of  each  month  for  ever:  "  below,  table  to  "  find  the  time  of  high  water 
at  several  ports,  with  comparative  diameters  of  Venus,  Jupiter,  Mercury,  and  a 
Comet."     In  the  lower  left-hand  comer  are  cycb*s  for  finding  new  moon  ;  below, 
is  a  circular  table  showing  the  mean  motion  of  the  moon  from  the  sun  ;  under 
this  are  **  Sun's  rising  and  setting  tables :  "  and  dirertly  under  the  series  of  cin*les 
l)efore  noticed,  is  a  table  of  the  e<}uation  of  time,  new  and  full  mt)on  in  hours, 
minutes,  &c. ;  and  in  the  lower  right-hand  comer  is  a  dial-plate  of  24  hours,  tables 
of  the  sun's  equation,  and  cycles  for  tincling  full  moon.     Such  is  a  glance  tletail 
of  this  complicated  Rotula.      It  is  one  of  tho^ic  things  which  *'  require  to  be  seen 
to  be  appreciated.*'    Mr.  Cameron  of  Inverness  infomis  us  that  there  is  a  complete 
Rotula  in  (^nllo«len  House,  having  on  the  back  of  it— '*  To  the  Right  t/onoumblr 
Duncan  Forbes  of  Culloden,  Lord  President  of  the  College  of  Justice,  this  Astro- 
nomical  Rotula  is,  with  profound  respect,  inscribed,  by  his  Lordship's  most  obe- 
dient, and  most  humble  servant,  James  Ferguson."     This  complete  Rotula  is 
mounted.     Our  correspon<lent,   Mr.  Cameron,   mentions,   that  **  this  Rotula  is 
suspended  on  the  wall  of  the  great  hall  of  Culloden  Casth,  is  glazed,  and  in  a 
rosewood  frame,  gilt  edged.     It  is  worked  at  the  hack  by  wooden  knobs  or  keys."    It 
is  remarkable  that  this  Rotula  should  have  l>een  dedicated  to  Dunean  Forbes, 
Esq.,  instead  of  Professor  Maclaurin,  who  had  done  so  much  to  bring  it  out. 
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1740. — When  I  had  finished  it  I  showed  it  to  the  Reverend 
Mr.  Alexander  MacBean,  one  of  the  ministers  at  Inverness,^^ 
who  told  me  he  had  a  set  of  almanacs  by  him  for  several  years 
past,  and  would  examine  it  by  the  eclipses  mentioned  in  them. 
We  examined  it  together,  and  found  that  it  agreed  throughout 
with  the  days  of  all  the  new  and  full  moons  and  eclipses  men- 
tioned in  these  almanacs,  which  made  me  think  I  had  con- 
structed it  upon  true  astronomical  principles.  On  this,  Mr. 
MacBean  desired  me  to  write  to  Mr.  Maclaurin,  professor  of  the 
Mathematics,  at  Edinburgh,  and  give  him  an  account  of  the 
methods  by  which  I  had  formed  my  plan,  requesting  him  to 
correct  it  where  it  was  wrong.  He  returned  me  a  most  polite 
and  friendly  answer  (although  I  had  never  seen  him  during  my 
stay  at  Edinburgh),  and  informed  me  that  I  had  only  mistaken 
the  radical  mean  place  of  the  ascending  node  by  a  quarter  of  a 
degree,  and  that  if  I  would  send  the  drawing  of  my  Rotula  to 
him  he  would  examine  it,  and  endeavour  to  procure  for  me  a 
subscription  to  defray  the  charges  of  engraving  it  on  copper- 
plates, if  I  choosed  to  publish  it.  I  then  made  a  new  and  cor- 
rect drawing  of  it  and  sent  it  to  him,  who  soon  got  me  a  very 


Possibly  Ferguson  may  have  offered  to  dedicate  it  to  him,  and  have  suggested 
**  The  night  Honourable  the  Lord  President  of  the  College  of  Justice,"  as  a  name 
of  greater  influence. 

On  the  back  of  the  title-page  of  his  pamphlet,  entitled,  "  Tlu  use  of  a  new 
Orrery^"  published  about  August,  1746,  wc  find  the  following  advertisement 
relative  to  this  Rotula — "  The  AstronomiCxVL  Rotula,  shmving  the  place  of 
the  aun,  moonj  and  moon's  nodes  in  the  ecliptic^  with  their  distances  from  one 
another  every  day  in  the  year;  the  true  tim/is  of  all  the  eclipses  of  the  sun  ami 
moon,  from  1730  to  1800  inclusive,  together  tenth  the  figures  of  all  those  that  are 
visible  at  London,  Edinburgh,  and  Paris;  the  motions,  ma^piitwdcs,  solar  dis- 
tances, hourly  velocities,  «fec.  of  all  the  planets;  plain  and  easy  astronomical  tables, 
never  before  published,  for  calculating  the  true  time  of  new  and  full  moon .-  the 
hour  of  the  day  or  night  in  most  remarkabh  places  of  the  earth,  having  the  time 
at  any  one  of  them  given ;  with  several  other  problems,  as  shoum  by  a  printed 
direction  belonging  to  this  scheme.     Price  Five  shillings.*' 

**-*  The  Reverend  Alexander  Macbean  died  at  Inverness  on  the  2d  Novemlwr 
1762,  aged  78  years.  We  are  indebted  to  Mr.  James  Cameron,  Inverness,  for  the 
following  inscription,  copied  from  his  grave-stone  in  the  parisli  churchyard  there : 
— **  Unaemeath  this  stone  are  deposited  the  remains  of  the  Reverend  Mr.  A  lexander 
Madbean,  who  died  on  the  2d  day  of  November  1762,  aged  78  years,  and  in  thf. 
fiftieth  year  of  his  ministry,  the  last  forty-two  of  which  was  ai  Inverness.  Here 
are  also  deposited  the  remains  of  Marjory  Macbean,  his  spouse,  who  died  March 
30<A,  1766,  aged  86  years.**  From  this  inscription,  it  is  evident  tliat  he  was 
inducted  one  of  the  ministers  of  Inverness  in  1720,  when  in  the  36th  year  of  his 
age.  At  the  time  of  Ferguson's  visit  to  him,  in  1739,  he  would  be  about  55  years 
okI.  He  therefore  lived  through  the  greater  jmrt  of  Ferguson's  lite-time,  and 
would  hear  of  his  celebrity  as  an  author,  and  public  lecturer  on  Astronomy  and 
Experimental  Philosophy ;  and  of  his  Majesty,  George  III.,  having  bestowed  on 
him  a  yearly  pension  of  £50. 

F 
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handsome  subscription  by  setting  the  example  himself  and 
sending  subscription  papers  to  others.** 

1741. — I  then  returned  to  Edinburgh  ^  and  had  the  Rotula 
plates  engraved  there  by  Mr.  Cooper.**  It  has  gone  through 
several  impressions,  and  always  sold  very  well,  till  the  year 
1752,  when  the  style  was  changed,  which  rendered  it  quite 
uselesa  Mr.  Maclaurin  received  me  with  the  greatest  civility 
when  I  first  went  to  see  him  at  Edinburgh ;  he  then  became  an 
exceeding  good  friend  to  me,  and  continued  so  till  his  death. 

One  day  I  requested  him  to  show  me  his  orrery,  which  he 
immediately  did  I  was  greatly  delighted  with  the  motions  of 
the  earth  and  moon  in  it,  and  would  gladly  have  seen  the  wheel- 
work,  which  was  concealed  in  a  brass  box,  and  the  box  and 
planets  above  it  were  surmounted  by  an  armillary  sphere;  but  he 
told  me  that  he  had  never  opened  it,  and  I  could  easily  perceive 
that  it  could  not  be  opened  but  by  the  hand  of  some  ingenious 
clock-maker,  and  not  without  a  great  deal  of  time  and  trouble.** 

^  Mr.  Colin  Mac*1aurii),  one  of  the  most  accomplished  mathematicians  of  his 
day,  was  horn  at  Kilmoddan,  in  Argyleshire,  in  1698  (of  which  parish  his  father 
was  the  minister).  On  the  recommendation  of  Sir  Isaac  Newton,  ne  was,  in  1725, 
appointed  Professor  of  Mathematics  and  Natural  Philosouhy  in  the  University  of 
Eainburgh.  He  had  a  small  Observatory  erected  on  tne  south  side  of  the  old 
College,  Edinburgh,  furnished  with  valuable  instruments.  He  was  the  author  of 
the  following  works : — 1st,  (jkjometrica  Organica,  sive  Descripto  Lineanim  Cur- 
vanim  Universalis,  1720  ;  2d,  On  the  Percussion  of  Bodies,  1724  ;  3d,  A  Treatise 
on  Fluxions,  1 740;  4th,  An  Account  of  Sir  Isaac  Newton's  Philosophical  Discover- 
ies. He  was  also  the  author  of  several  philosophical  tracts  and  papers.  He  died 
suddenly- (of  dropsy)  on  14th  July,  1746,  in  the  49th  year  of  his  age,  and  was 
interred  in  Greytnars  churchyaixj,  Edinburgh.  Mr.  Maclaurin  thus  died  in  the 
prime  of  life,  and  before  Fei^son  had  risen  to  any  celebrity. 

^  By  reference  to  our  memoranda,  it  appears  that  Ferguson  returned  to  Edin- 
burgh early  in  the  spring  of  1742.     His  age  at  this  period  would  be  32  years. 

^  David  Laing,  Esq.,  LL.D.,  of  the  Signet  Library,  Edinburgh,  informs  us 
that  **  Mr.  Kichanl  Cooper  was  a  native  of  Yorkshire,  England,  and  practised  many 
years  in  Edinburgh  as  an  engraver  and  copper-plate  pnnter,  ftc.,  and  resided  in 
St.  John's  Street,  Canongate,  Edinburgh.  The  time  of  his  death  we  have  nor 
ascertained.  He  was  alive  in  1761.  He  was  interred  in  the  Canongate  church- 
yard. Coo|H!r  was  a  very  eminent  engraver."  Ferguson,  in  a  foot-note  in  his 
Memoir,  informs  us,  that  **  Cooper  tc€u  master  to  the  justly  ceUbrated  Mr.  Robert 
Strange,  who  teas  at  that  time  hit  apprentice  "  (Sir  Robert  Strange).  Besides  en- 
graving Ferguson's  Astronomical  Rotula  plates,  he  about  the  same  time  appears . 
to  have  engraved  another  plate  for  him,  now  long  out  of  print,  and  is  very  rare  ; 
we  have  an  impression  of  it  in  our  possession  ;  the  print  on  the  card  is  54  by  3| 
inches  ;  the  upiier  })art  of  the  card  is  taken  up  with  a  scale  of  days  of  the  month* 
signs  of  the  zodiac,  ftc ;  directly  under  which  is  a  triangular  "  scue  of  latitudes  in 
degrees  from  the  equator. "  At  the  foot  is  a  sort  of  semicircular  sun-dial,  with  hours, 
minutes,  lines,  and  has  scales  for  rectifications,  ftc,  at  the  sides.  In  the  left-hand 
corner  is  **  Jam^s  Ferguson,  Delin.;  "  and  in  the  right-hand  comer,  "A  Cooper, 
Sculp." 

M  The  Secretary  of  the  University  of  Edinburgh  (Alexander  Smith,  Esq. ),  in- 
forms us,  that  thia  orrery  is  not  now  in  his  Univenuty.  Probably  it  was  the 
private  property  of  Mr.  Maclaurin,  and  removed  at  the  time  of  his  death,  in  1746. 
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After  a  good  deal  of  thinking  and  calculation  I  found  that  I 
could  contrive  the  wheel-work  for  turning  the  planets  in  such 
a  machine,  and  giving  them  their  progressive  motions ;  but 
should  be  very  well  satisfied  if  I  could  make  an  orrery  to  show 
the  motions  of  the  earth  and  moon,  and  of  the  sun  round  its 
axia  I  then  employed  a  turner  to  make  a  sufficient  number  of 
wheels  and  axles,  according  to  patterns  which  I  gave  him  in 
drawing ;  and  after  having  cut  the  teeth  in  the  wheels  by  a 
knife,  and  put  the  whole  together,  I  found  that  it  answered  all 
my  expectations.  It  showed  the  sun*s  motion  round  his  axis ; 
the  diurnal  and  annual  motions  of  the  earth  on  its  inclined  axis, 
which  kept  its  parallelism  in  its  whole  course  round  the  sun ; 
the  motions  and  phases  of  the  moon,  with  the  retrograde  motion 
of  the  nodes  of  her  orbit ;  and  consequently,  all  the  variety  of 
seasons,  the  different  lengths  of  days  and  nights ;  the  days  of 
the  new  and  full  moons  and  eclipses.*'' 

1742. — When  it  was  all  completed,  except  the  box  that  covers 
the  wheels,  I  showed  it  to  Mr.  Maclaurin,  who  commended  it, 
in  presence  of  a  great  many  young  gentlemen  who  attended  his 

From  Fei^i^nson's  description  of  it,  it  would  seem  that  it  was  something  similar 
to  those  excellent  orreries  constnicted  by  Rowley  and  by  Wright,  during  the 
early  part  of  last  century.  Sir  John  Herschel,  in  his  Astronomy  (Caoinet 
Library),  writes  unfavourably  of  orreries,  planetaria,  &c.,  apparently,  because 
they  could  not  be  made  to  show  the  comparative  masses  and  distances  of  the 
planets  ;  but  surely  the  great  many  other  excellences  in  an  orrery  far  outweigh 
these  two  objections.  We  understand  that,  in  consequence  of  his  opinion,  the 
demand  for  orreries,  &c.,  has  very  much  declined.  We  regret  this,  for,  with  all 
due  deference  to  Sir  John,  we  think  that  an  orrery  is  of  great  use — a  grQatJirst  aid 
to  the  untutored.  It  is  not  every  one  that  is  l>orn  to  be  an  astronomer ;  |>erhaps 
Dof  one  in  a  thousand  can  form  a  proper  conception  of  the  motions  of  our  planet- 
ary sjTstem.  With  a  very  great  many,  the  eye  requires  to  be  taught  before  the 
mind ;  and  we  would  therefore  strongly  advise  the  young  and  the  unlearned  in 
astronomy,  to  go  to  an  orrery  and  see  its  several  beautiful  motions.  More  may 
l)e  gained  by  the  sight  in  an  hour,  than  by  the  study  of  books  in  a  year.  The 
motions  in  Maclaurin 's  oiTery  gave  Ferguson  intense  delight  and  satisfaction. 
The  sight  of  it  in  motion  materially  aided  him  in  his  after  studies. 

•7  It  ii  to  be  regretted  that  Ferguson  has  given  no  account  of  the  wheel -work 
of  this,  his  first  orrery.  It  would  have  been  interesting  now  to  have  known  by 
what  process  of  calculation  he  got  his  numbers  for  the  teeth  of  his  wheels  and 
pinions.  As  this  is  not  known,  it  cannot  now  be  shown  with  w^hat  degree  of 
accuracy  the  several  motions  were  produced.  We  are  inclined  to  think  tliat  it 
was  a  rude  piece  of  work,  and  made  not  for  correct  motions,  but  merely  to  show 
them;  probably  contenting  himself  with  the  e^rth  turning  on  its  axis  in  24  hours, 
and  completing  a  revolution  round  the  sun  in  365^  days,  the  synodic  revolution 
of  the  moon  in  294  <lays,  and  the  node.s  of  her  orbit  in  19  years.  Thus,  by  dis- 
carding minutes  and  seconds,  he  would  be  able  to  make  a  simple  orrery  at  little 
trouble  and  expense.  We  may  here  note,  that  to  produce  the  parallelism  of  the 
earth's  axis,  and  the  retrograde  motion  of  the  noaes  of  the  moon's  orbit,  shows 
that  Feiguaon,  at  this  early  period,  had  an  intimate  knowledge  of  the  theory  and 
practice  of  wheel- work  (perhaps  receiving  some  assistance  from  Derham's  ''Arti- 
ficial Clockmaker/'  8d  edit  Lond.,  1714). 
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lectures.  He  desired  me  to  read  tliem  a  lecture  on  it,  which  I 
did  without  any  hesitation,  seeing  I  had  no  reason  to  be  afraid 
of  speaking  before  a  great  and  good  man  who  was  my  friend.*^ 
Soon  afinr  that  I  sent  it  in  a  present  to  the  Reverend  and  in- 
genious Mr.  Alexander  Irvine,  one  of  the  ministers  at  Elgin,  in 
Scotland/^ 

1743. — I  then  made  a  smaller  and  neat^jr  Orrery,  of  which 
all  the  wheels  were  of  ivory,  and  I  cut  the  teeth  in  them  with 
a  file.  Tliis  was  done  in  the  beginning  of  the  year  1743 ;  and 
in  May  that  year  I  brought  it  with  me  to  London,  where  it  was 
soon  after  bought  by  Sir  Dudley  Rider. ^**     I  have  made  six 

^  This  lecture,  on  his  wooden  orrery,  apjHjars  to  have  been  delivered  by  him 
in  the  old  College  of  Edinburgh,  in  the  s]>ring  of  the  year  1742,  when  in  the  32d 
year  of  his  age.  Notwithstanding  the  celebrated  Maclaurin  being  his  friend,  it 
would  require  from  Feimison  some  considerable  amount  of  confidence  and  self- 
j>os8es8ion  to  bear  him  through  with  this  his  first  public  lecture. 

fii*  The  Reverend  Alexander  Irvine  was  a  learned,  ingenious,  and  most  amiable 
man.  For  a  great  length  of  time  he  was  Presbytery  clerk  of  Elgin  district  He 
wrote  a  small  but  clear  and  lH>autiful  hand,  as  is  shown  by  his  entries  in  the 
Elgin  Presbytery  Records.  His  favourite  study  was  (ustronoiny.  On  February 
1 8th,  1 736-7,  he  made  preparations  for  observing  the  annular  ecliiwe  of  the  sun,  but 
was  prevented,  by  clouds,  from  seeing  the  annulus  for  above  half  a  minute.  He, 
however,  sent  a  memorandum  regarding  what  he  did  see,  to  the  celebrate<l  Pro- 
fessor Maclaurin,  at  Edinburgh,  who,  along  with  other  notices  of  the  ecli[»fle, 
inserted  it  in  the  Philosophical  Transactions  as  follows:— 1736-7,  February  18th. 
**  At  Elgin  the  ecli|«e  was  observed  annular  at  36h.  29',  the  larger  i»art  of  the 
ring  upi»ermost,  by  the  Reverend  Mr.  Irvine,  who  had  a  view  of  it  for  about  30", 
but  by  reason  of  intervening  clouds  could  not  determine  the  Iwginning  or  end  of 
this  appearance  ;  "  (vide  Phil.  Trans.  Ab.,  vol.  8th,  p.  147).  Mr.  Irvine  contrive*! 
various  pieces  of  astronomical  mechanism,  and  also  constructed  a  woo<lcn  clock, 
which  has  been  long  in  the  i>OHsession  of  the  Rev.  W'U'.r  Merson,  at  Elgin.  N«» 
traces  of  the  wooden  orrery  sent  to  him  by  Fei^ison  ran  now  be  found. 

The  Rev.  Dr.  Francis  Wylie,  of  Elgin,  informs  us,  that  Mr.  Irvine  wa>  onlainc*! 
at  St.  Andrews  (LAnbr}'de),  the  parish  next  to  Elgin  on  the  east,  on  th**  1st  March 
1725.  From  this  <*harg»'  he  was  translate<l  to  that  of  Auldearn,  in  the  Presbytery 
of  Nairn,  on  7th  January  1731 ;  fnmi  which  he  was  translatetl  to  the  Collegiate 
chargi' c»f  Elgin,  on  12th  August  1735,  and  die«l  on  the  22d  r)ecemb«*r  1758;  and, 
as  it  would  ap{H'ar,  in  the  59th  year  of  his  age.  From  this  it  is  olmous  that  he 
was  an  ordaineil  minister  for  nearly  34  years,  and  was  ministiT  of  Elgin  23  years 
and  8  months.  He  corres]N)nded  with  Ferguwui  until  shortlv  lieforc  his  deiith. 
Ferguson  wrote  a  long  «in<l  interesting  letter  to  him  from  London,  dated  I»ndon, 
17th  January  1758  (see  date  1758),  about  11  months  Wfore  Mr.  Irvine's  di-ath ; 
the  original  letter  of  Ferguson  is  preser\'ed,  and  may  l>e  seen  in  the  Elgin  museum. 
Thus  this  amiable  and  ingenious  gentleman  died  about  2^  years  after  Fei^son 
published  his  great  work,  **  Afttronomy  £jrjtiahiaiy  upon  Sir  Isaac  Xnrton'g  Prin- 
n'plfjf^"  &c.,  and  just  as  Ferguson  was  rising  into  celebrity. 

70  This  small  orrery  is  still  in  existence,  is  now  the  iiroiierty  of  Sir  Dudley 
Ryder's  desceiulant,  the  Right  Honourable  the  Earl  of  Harrowby,  and  is  to  be 
seen  at  his  Liortlship's  resi^nce,  Sandoii  Hall,  Staffonlshire.  The  Honourable 
Henry  I>.  Ryder  (his  Lordship's  Si)n)  infonns  u.s,  that  this  orrer}'  was  much 
damaged  by  the  fin*  which  destroye4l  Sandon  Hall,  <>ii  June  6th,  1848;  '*that  the 
works  of  this  orrer}*  are  encloM'd  within  a  mahogany  1m>x  ;  tliat  the  hori/on  ami 
other  (.'in'les  on  it  are  pa|>ered  and  filled  up  by  the  |H.>n  ;  that  the  horizon  circle  is 
alxMit  16  inches  in  diameter,  and  that  there  are  neither  initials  nor  date  anywhere 
oil  it  to  lie  found     it  is  not  known  what  Sir  Dudley  Ryder  |»«id  for  it."     Sir 
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Orreries  since  that  time,  and  there  are  not  two  of  them  in 
which  the  wheel- work  is  alike ;  for  I  could  never  bear  to  copy 
one  thing  of  that  kind  from  another,  because  I  still  saw  there 
was  great  room  for  improvements.^^ 

I  had  a  letter  of  recommendation  from  Mr.  Baron  Edlin,^^  at 

Dudley  Ryder,  Lord  Chief  Justice  of  England,  died  25th  May  1756. **  A  patent 

was  preparing  to  create  him  a  Peer,  by  the  title  of  Lord  Ryder  of  Harrowby,  Lin- 
colnshire ;  he  had  not  kissed  his  Majesty's  hand  as  was  reported."  Vide  Ben- 
jamin Martin's  Miscellaneous  Correspondence,  vol.  Ist,  p.  306. 

Ferguson  here  mentions  that  he  arrived  in  London  in  May  1743.  Referring  to 
our  memoranda,  we  think  it  is  evident  that  he  and  his  wife  sailed  from  Leith  for 
London,  in  a  Leith  smack,  on  Saturday  21st  May,  arriving  in  London  on  Fri- 
day 27th  May  1743.     ^See  note  102). 

71  We  apprehend  that  Ferguson  alludes  to  the  arrang&ineni  of  the  wheel-work, 
rather  than  to  luw  calculations  for  wheels  to  produce  more  accurate  periods,  as 
during  his  lifetime  he  used  365 d.  5h.  48'  55"  average,  as  his  value  of  the  length 
of  a  year ;  and  to  produce  this,  he  continually  adopted  Camus's  fraction  for  his 
annual  train  of  wheels — \iz.  5'5X^5X/3-=365d.  5h.  48'  58"  78  (error  3|  seconds 
plus).  In  the  year  1826,  we  made  a  set  of  new  calculations  for  an  orrery  which 
we  constructed ;  and  by  following  a  peculiar  mode  in  working  out  our  continuous 
ratios,  we  obtained  the  following  fractions — viz.  ^x^x^^^=365d.  6h.  48' 55"  38, 
(error  ^5  of  a  second  only).  It  is  surprising  that  Ferguson  adhered  so  firmly  to 
Camus's  fraction,  never  trying  to  get  more  accurate  wheel-work.  Had  he,  by 
calculation,  come  upon  our  fractional  ratio,  and  adopted  it,  he  would  have  got  a 
period,  for  his  solar  year,  within  the  third  part  o/asecaiid  of  the  then  ascertained 
length  of  the  year  ;  but  it  is  likely  that  the  method  of  obtaining  accurate  ratios 
by  **  continuous  fractions"  as  applicable  to  wheel-work,  wjls  not  known  in  Fer- 
guson's time. 

We  have  succeeded  in  tracinz  out  four  of  Ferguson's  orreries  ;  1st,  The  orrery 
sold  in  1743  to  Sir  Dudley  Ryder,  is  now  the  property  of  his  descendant, 
the  Right  Honourable  the  Earl  of  Harrowby,  Sanaon  HaU,  Staffordshire  ;  2d, 
Shortly  after  Ferguson's  death,  in  1777,  a  Ijondon  publican,  an  admirer  of 
Ferguson,  named  his  house  "  The  FergnsoiVs  Hcad^  '  where  there  was  long 
to  be  seen  one  of  Ferguson's  large  wooden  orreries,  which  the  publican  had  i»ur- 
chase<l  at  Ferguson's  sale  in  1777.  (Our  late  friend,  Mr.  Andrew  Reid  of  Lon- 
don, brother  of  Mr.  Thomas  Reid,  watchmaker,  Edinburgh,  who  had  seen  this 
orrery  in  1787,  was  our  informant ;  also,  see  London  Mirror,  vol.  29th,  No.  822, 
p.  128,  for  1832).  Mr.  Bartlett,  watchmaker,  Maidstone,  discovered  this  orrery, 
m  1836,  in  an  old  curiosity  shop  in  Old  Compton  Street,  London,  and  purchased 
it  for  £3.  He  (Mr.  B.)  presentea  it  to  the  Manchester  League  Bazaar,  where  it  was 
sold  to  some  person  unknown ;  3d,  At  the  sale  of  Mr.  Thomas  Hawys'  Mathe- 
matical and  Philosophical  Instruments,  on  Tuesday,  13th  October  1807,  there 
was  sold  **  a  large  orrery  toith  glass  shade^  made  by  Ferguson/' — vide  cat.  of  this 
sale.  This  orrery  appears  to  have  got  into  the  possession  of  the  late  Professor 
Millington,  about  the  year  1818  ;  4th,  In  the  University  of  London  there  is  one 
of  Ferguson's  orreries,  which  was  presented  to  this  University  on  27th  June  1851, 
by  George  Walker,  of  Port  Louis, — vide  appendix,  article  **  Orrery." 

'2  Regarding  Mr.  Baron  Edlin,  we  are  much  indebted  to  Robert  Cox,  Esq., 
W.S.,  f^nburgh,  for  the  following  mrticulars: — **  In  the  MS.  *  Register  of  Privy 
Seais  Sign  Manuals,'  kept  in  the  Exchequer  office,  Edinburgh,  vol.  2d,  p.  250, 
the  Commission  or  I/Ctters  patent,  dated  17th  August  1730,  appointing  Edwani 
Edlin,  Esq.,  a  Baron  of  the  Exchequer,  in  place  of  Edmimd  Miller,  Esq.,  deceas- 
ed ;  also,  a  warrant  dated  5th  Octooer  1730,  authorizing  the  payment  to  him  of 
£500  a-year,  in  addition  to  the  £500  payable  under  the  Commission,  or  Letters 
Patent,  in  consideration  of  his  leaving  his  practice  of  the  law  in  this  part  of  the 
United  Kingdom  (i.  e.  London),  to  attend  our  service,  and  for  other  good  causes 
and  coDsiderations ;  this  warrant  is  signed  *  R.  Walpole,  W*".  Yon^e,  W«n.  Clay- 
ton.*    In  vol.  4th,  p.  282  of  the  same  register,  there  is  a  commission  dated  29th 
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Edinburgh,  to  the  Right  Honourable  Stephen  Poj'ntz,  Eeq.,  at 
St  James's,  who  had  been  preceptor  to  his  Royal  Highness  the 
late  Duke  of  Cumberland,  and  was  well  known  to  be  poeseased 
of  all  the  good  qualities  that  can  adorn  a  human  mind.  To  me 
his  goodness  was  really  beyond  my  power  of  expression  ;  and  I 
had  not  been  a  month  in  London  till  he  informed  me  that  he 
had  wrote  to  an  eminent  Professor  of  Mathematics  to  take  me 
into  his  house,  and  give  me  board  and  lodging,  with  all  proper 
instructions  to  qualify  me  for  teaching  a  Mathematical  School 
he  (Mr.  Poyntz)  had  in  view  for  me,  and  would  get  me  settled 
in  it  This  I  should  have  liked  very  well,  especially  as  I  began 
to  be  tu*d  of  drawing  pictures,  in  which,  I  confess,  I  never 
strove  to  excel,  because  my  mind  was  still  pursuing  things  more 
agreeable.  He  soon  after  told  me  that  he  had  just  received  an 
answer  from  the  Mathematical  Master,  (lesiring  I  might  be  sent 
immediately  to  him.  On  hearing  this,  I  told  Mr.  Poyntz  that 
I  did  not  know  how  to  maintain  my  wife  during  the  time  I 


yin.  Pergmon.— ProDi  a  FuntiDg  on  Vclluni  lijr  F^rgiumn. 

must  be  under  the  master's  tuition.  What,  says  he,  are  you  a 
marricil  man  ?    I  told  him  I  had  been  so  ever  since  May  in  the 

Mny  1761,  to  0«)tK>-  Winn,  of  l.inoolns  Inn,  yii|.,  m  Raroii,  in  pl«ie  uf  Eilwnnl 
Kdliii,  dMtWd.  From  another  rrgixter  it  apprarrd  tlutl  Itaron  Kdlin'i  widow 
)ietitioD«l,  •ft«r  hi»  death,  for  hia  salary,  down  to  lOlh  December  1780,  whirTh 
thna  ■[•penn  to  have  Wn  tti«  ditc  of  hin  ilweaae,  u  it  \»  not  the  atated  joriod  of 
MviDK  aalarita.  He  Iia<]  exwuted,  un  22d  November  17fi8.  ■  '  toriling '  by  vfaich 
she  hul  ri);ht  to  rt<.'eiTi  auma  due  to  him.  Damn  Kdlin  vaa  of  IJninln'a  Inn, 
London." 
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year  1739.  He  said  he  was  sorry  for  it,  because  it  quite  de- 
feated his  scheme ;  as  the  master  of  the  school  he  had  in  view 
for  me  must  be  a  bachelor.  ^^ 

He  then  asked  me  what  business  I  intended  to  follow  ?  1 
answered  that  I  knew  of  none  besides  that  of  drawing  pictures. 
On  this  he  desired  me  to  draw  the  pictures  of  his  lady  and  chil- 
es It  appears  singiilar  that  *'  ?iow  to  maintain  his  wife  during  the  time  he  would 
require  to  he  under  the  master* s  tuition^**  did  not  occur  to  him  at  that  interview 
with  Mr.  Poyntz,  when  he  had  been  infonned  of  what  had  been  done.  Probably 
in  ^e  interval,  and  before  this  visit,  he  had  been  talking  the  matter  over  with 
his  wife,  when  this  difficulty  would  be  likely  to  suggest  itself,  and  hrst  raised  it 
at  this  visit.  Mathematics  was  by  no  means  in  Fei^guson's  way,  he  would  have  been 
out  of  his  element  in  such  a  school ;  in  short,  he  would  not  have  been  successful  in 
it  (see  also  Appendix).  Ferguson  alludes  to  his  wife  only  twice  in  his  writings  ; — 
viz.  1st,  In  his  **  Electricity,  1770,"  article  96,  p.  130;  and  2dly,  In  his  Memoir, 
as  here  noted,  1773.  Relative  to  Ferguson's  marriage,  Mr.  Robert  Sim,  of  Keith, 
has  kindly  extracted  for  us,  from  **  Keith  Parochicu  Record/*  the  following  : — 

**  Keith,  1739,  April  23.  James  Ferguson  in  thisparishy  and  Isabel  Wil- 
son in  the  parish  of  Orange^  were  matrimonially  contracted  at  Grange^ 
as  a  testimony  therefrom  bears,  and  being  orderlie  proclaimed  with  us 
were  married  at  Grange  May  ultimo  1739." 

The  Reverend  Mr.  James  Allan,  present  minister  of  GranKe,  has  kindly  sent  us 
the  following  extracts  relative  to  Ferguson's  marriage,  fromliis  Parish  Register: — 

"  Grange,  April  2^th.  James  Ferguson  in  the  parish  of  Keith,  and  Isa- 
bel IVilson  in  this  parish,  were  contracted  in  order  to  marriage,  and  after 
the  ordinar  proclamation  of  banns  were  married  at  Orange  the  31«f  May 
1739  years. 

The  Rev.  Mr.  Allan,  in  a  letter  to  us,  mentions  that  '*  the  name  James  Ferguson," 
in  the  marriage  entry,  is  written  down  in  extraordinarily  large  writing ;  letters  at 
least  a  quarter  of  an  inch  in  size,  and  that  there  is  nothing  like  it  in  the  Grange 
Register,  which  appears  to  indicate,  that  the  Grange  Session-Clerk  of  that  day  had 
considered  him  as  **a  man  of  note.**  He  also  informs  us  that  **  the  Revei*end  James 
Murray  was  minister  of  Grange  from  1700  to  1741,  and  that,  therefore,  there  is  no 
doubt  he  officiated  on  the  occasion."  (lietter  fi-om  Rev.  James  Allan,  Minister  of 
Grange).  Mr.  Ferguson's  wife,  Isabella  Wilson,  was  born  on  24th  December  1719. 
Rev.  Mr.  Allan  also  sends  the  extract  of  her  birth,  from  Grange  Baptism  Record — 
viz.  "  George  Wilson  in  Canity  had  a  daur  be  his  wife  Elsjtel  Grant  baptised  and 
called  Isabell: — Witnesses,  John  Sandieson,  in  Keith, — Robert  Bremner  in  Mains 
of  Grange,  —  Isobell  Murray  in  Canity,  Isobell  Geddes  in  Nether  Haughs, 
and  Isabel  Grant,  Dec.  lAth  1719."  She  was  therefore  about  10  years  younger 
than  Ferguson.  She  was  the  second  daughter  of  George  Wilson  of  Cantly. 
We  annex  an  engraving  of  Mrs.  Ferguson,  taken  from  the  original  mini- 
ature one  in  Indian  ink,  by  Ferguson,  her  husband,  about  the  year  1749-50, 
when  she  was  in  her  30th  year.  John  Ferguson,  Esq.,  the  youngest  son 
uf  the  astronomer,  had  it  in  careful  keeping  until  shortly  before  his  death 
in  1833,  when  he  gave  it  to  the  eldest  of  the  two  Misses  Moir,  with  whom 
he  had  so  long  resided.  Some  time  before  her  death,  Miss  M.  gave  it  to  her 
relative,  Mrs.  Gordon,  who  (^in  gave  it  to  her  son,  James  Gordon,  Esq.,  10 
Windmill  Street,  Edinbureh,  in  whose  possession  it  now  is,  and  to  whose  Kind- 
ness, along  with  that  of  James  L.  Kutherfurd,  Esq.,  10  Windmill  Street, 
Rdinborghf  we  are  indebted  for  a  photograph  from  it  The  original  is  finely  done 
in  Indian  ink — U  within  a  small  oblong  frame,  4}  by  3}  inches — broad  front  and 
roDghly  gilt  In  the  middle  there  is  an  oval  opening  34  by  2]  inches,  with  a 
sloping  ogee  to  the  portrait — the  portrait  is  seen  m  this  oval.  The  frame  is  \  inch 
thick  mahogany,  but  perhaps  an  outer  frame  enclosed  this  small  one.  We  have 
had  Mveral  photograpiis,  of  various  sizes,  taken  from  it,  from  one  of  which  our 
engraving  or  Mrs.  Fei^ison  has  been  taken.     (See  page  46). 


48  A  SHORT  ACCOUNT  OF  THE 

dren,  that  he  might  show  them,  in  order  to  recommend  me  to 
others ;  and  told  me,  that  when  I  was  out  of  business,  I  should 
come  to  him,  and  he  would  find  me  as  much  as  he  could :  and 
I  soon  found  as  much  as  I  could  execute ;  but  he  died  in  a  few 
years  after,  to  my  inexpressible  grief  ^^ 

Soon  afterward  it  appeared  to  me  that  although  the  moon 
goes  round  the  earth,  and  that  the  sun  is  far  on  the  outside  of 
the  moon's  orbit,  yet,  the  moon's  motion  must  be  in  a  line  that 
is  always  concave  toward  the  sun ;  and  upon  making  a  delinea- 


Trajecioriutn  Lunare,  1744. 

tion,  representing  her  absolute  path  in  the  heavens,  I  found  it 
to  be  really  so.  I  then  made  a  simple  machine  for  delineating 
both  her  path  and  the  earth's,  on  a  long  paper  laid  on  the  floor."* 

'^  The  Right  Honoiirahlu  Sir  Stephen  Poyntz,  I'omierly  preireptor  to  the  Duke 
ol  C'uinlM'rlainl,  and  a  Privy  Counsellor,  died  on  the  17th  December  1750,  and 
siiI>]K3Hetl  to  have  been  then  about  the  65th  year  of  his  age  (vide  Gentleman's  Maga- 
zine, vol.  XX.  J).  570).  His  Royal  pupil,  William,  Duke  of  Cumberland  (of 
("ulbxlen  renown),  wa-s  born  in  London,  15th  Ajiril  1721,  and  diod  verj'  sud- 
denly by  the  bursting  of  a  blood-vessel  in  the  head,  at  his  house  in  Upiier 
Grosvenor  Street,  London,  on  31st  Octobi*r  1765,  aged  45. 

'^  At  the  rcMiuest  of  Martin  Folkes,  Esq.,  President  of  the  Koyal  Society,  Fer- 
guson published  a  large  eopner-plate  engraving  of  the  cur>'e  generated  by  hUTra- 
jectorium  Limarc.  This  plate  has  been  long  out  of  print,  and  is  exreedintflv 
scarce.  We  have  had  an  exact  copy  taken  from  the  one  deposited  in  the  Britufi 
Museum  (No.  ••{j  f.  7).  The  engraving  is  on  a  slip  of  palter,  occupying  a  Bfrncv 
of  2  feet  log  inches  in  length,  by  6^  inches  in  breadth.  The  curve  in  the  engrav- 
ing shows  the  imaginar}'  curve  of  the  moon  for  upwaixls  of  a  lunation,  and  in 
two  lines,  running  the  whole  length  of  the  pai>er  at  the  top,  are  as  follows:— 
**  The  line  delineated  which  y*  moon  dcjicriUs  in  y  Iwavens,  during  yf  time  of 
amnewhcU  more  t?ian  a  inonth,  shmcing  that  her  real  path  is  constantly  curved 
U/wards  y*  sun.  The  doited  fine  represents  a  portiim  of  y  earth* s  annual  orbit 
round  y*  sun^  considered  as  a  circle^  ye  %iumerical  figures  shmring  its  motion  from 
u^st  to  easty  every  day  for  34  days,  accounted  from  y*  time  of  any  particular  netc 
moon.  Ttte  black  line  represents  yf  moons  true  path  in  ye  heavens,  \rhilst  her  ap- 
parent orbit  about  y*  earth,  ejrjrressed  by  y  several  small  circles,  is  itself  carried 
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I  carried  the  machine  and  delineation  to  the  late  Martin  Folkes, 
Esquire,  President  of  the  Royal  Society,^*  on  a  Thursday  after- 
noon. He  expressed  great  satisfaction  at  seeing  it,  as  it  was  a 
new  discovery,  and  took  me  that  evening  with  him  to  the  Royal 
Society,  where  I  showed  the  delineation,  and  the  method  of 
doing  it.^^ 

When  the  business  of  the  Society  was  over,  one  of  the  mem- 
bers desired  me  to  dine  with  him  next  Saturday,  at  Hackney, 
telling  me  that  his  name  was  Eiiicott,  and  that  he  was  a  watch- 
maker. 

I  accordingly  went  to  Hackney,  and  was  kindly  received  by 
Mr.  John  Eiiicott,  who  then  showed  me  the  very  same  kind  of 
delineation,  and  part  of  the  machine  by  which  he  had  done  it ; 
telling  me  that  he  had  thought  of  it  twenty  years  before.  I 
could  easily  see  by  the  colour  of  the  paper,  and  of  the  ink  lines 
upon  it,  that  it  must  have  been  done  many  years  before  I  saw 
it.  He  then  told  me,  what  was  very  certain,  that  he  had  neither 
stolen  the  thought  from  me  nor  had  I  from  him.    And  from  that 

by  yt  earth  round  y*  sun. NoUf  that  the  radius  of  the  earth's  orbit  in  the 

schema  is  of  SI  such  parts  as  y*  annexed  scale  containeth  nine^  every  otie  of  which  is 
supposed  to  answer  to  a  million  of  miles  in  y*  heavens ;  yt  radius  of  y«  moon's  ap- 
parent orbit  a^ut  y*  earthy  or  her  constant  distance  from  y^  same  is  -f^  of  otu  of 
those  parts,  answering  to  240,000  miles,  which  is  agrr/^able  to  y^  true  distance  of 
y*  earth  from,  y«  sun,  and  ofy*  moon  from  ye  earth. "  The  engraving,  at  foot,  has 
as  follows : — **  Martin  Polkes,  Esq.,  President  of  Royal  Society,  this  plate  is  dedi- 
cated by  his  most  humble  servant,  James  Ferguson.  Published  June  26^A,  1745, 
according  to  act  of  Parliament."  On  each  side  of  this  dedication  are  explanations 
of  the  moon's  motion  on  the  curve  which  occupies  the  centre  part  of  the  engrav- 
ing. In  a  letter  written  by  Ferguson  to  the  Rev.  Thomas  Birch,  D.D.,  Secretary 
Koyal  Society,  he  says,  **  My  scheme  of  the  moon's  path,  on  large  paper,  is  sold  by 
Mr.  Sencx,  at  the  Globe,  opposite  St.  Dunstan's  Church,  Fleet  Street:  Price  Is.  6d." 
After  Ferguson  published  this  moon's-path  engraving,  a  great  many  ingenious 
men  came  forward  to  claim  the  discovery  as  theirs  ;  and  from  one  of  Ferguson's 
letters,  it  is  evident  that  he  was  charged  with  having  ** pirated*'  the  invention 
from  the  **  Gentleman's  Magazine."  Mr.  Eiiicott,  in  his  interview  with  Fergu- 
son, at  Hackney,  mentions,  that  he  *^  had  thought  of  it  tioenty  years  before,**  or 
about  1724  ;  and  a  Mr.  Badder  published  a  diagram  of  the  moon's  path,  in 
August,  174*2,  three  years  before  Ferguson  published  his  delineation.  As  all  such 
discoveries  were  unknown  to  Ferguson,  his  had  all  the  meiits  of  an  original  in- 
vention or  discovery.  We  annex  a  cut  of  the  Trajectorium  Lunare,  taken  from 
Plate  7th  of  **  Fergitsons  Astronomy.*'  (See  description  of  the  "Trajectorium 
Lanare,"  under  date  1744,  with  Ferguson's  letter  to  Rev.  Thomas  Birch  regard- 
ing it,  and  Badder's  lunar  curve). 

'•  Martin  Folkes,  Esq.,  President  of  the  Royal  Society  at  this  period,  in  1745 
imblish^  "Tables  of  English  Silver  Coins,  from  the  Norman  Con([ue8t  to  the 
present  time,  with  their  weights  and  intrinsic  values,"  illustrated  by  plates,  on 
which  ape  engraved  ** facsimiles  of  1,000  ditterent  coins."  He  died  in  the  year 
1754,  aged  64. 

Tl  At  this  period,  we  are  informed,  the  apartments  of  the  Royal  Society  were 
m  Crmne  Court,  Fleet  Street,  I^oudon,  and  tnat  their  day  of  meeting,  whilst  in 
■eMion,  was  on  Thursdays,  at  8  o'clock  in  the  evening. 
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time,  till  his  death,  Mr.  Ellicott  was  one  of  my  best  friends^^ 
The  figure  of  this  machine  and  delineation  is  in  the  7th  Plate 
of  my  book  of  Aiftronomy.^* 

1744. — Soon  after  the  style  was  changed  I  had  my  Rotula 
new  engraved,  but  have  neglected  it  too  much  by  not  fitting  it 
up  and  advertising  it.^  After  this,  I  drew  out  a  scheme  and 
had  it  engraved,  for  showing  all  the  problems  of  the  Rotula, 
except  the  eclipses ;  and  in  place  of  that,  it  shows  the  times  of 
rising  and  setting  of  the  sun,  moon,  and  stars,  and  the  positions 
of  the  stars  for  any  time  of  the  night. ^* 

1747. — In  the  year  1747  I  published  a  Dissertation  on  the 
Phenomena  of  the  Harvest  Moon,  with  the  description  of  a  new 
orrery,  in  which  there  are  only  four  wheels.^^    But  having  never 

78  John  Ellicott,  F.R.S.,  the  celebrated  watch  ami  clock  maker,  London, 
was  born  about  the  year  1700.  The  Horological  Journal,  vol.  i.  pp.  152 — 154, 
mentiona,  that  '*  he  married  a  Miss  Saunderson,  in  1726 ;  "  that  *'hc  had  a  singu- 
larly handsome  countenance,  conveying  the  idea  of  mingled  intelligence  and 
firmness  ;  that  he  was  elected  a  Fellow  of  the  Royal  Society  in  1738;  and  that  he 
died  suddenly  in  1772,  aged  72,  having  dropped  from  his  chair  and  instantly  ex- 
pired. In  addition  to  his  Engli.sh  busiueivi,  he  had  considerable  dealings  in  Spain, 
probably  arising  from  his  intimacy  with  a  Spanish  Envoy,  fond  of  scientific  pur- 
suits." He  read  several  papers  before  the  memlwrs  of  the  Royal  Society,  and  was 
the  author  of  the  following  works :  —  Exsayn  totvard  discovering  the  Lament  of 
EUctricily^  1748,  Is.  DcscriptiAm  of  two  methods  hy  whirh  thr  irrrgularitiea  in 
the  motion  of  a  Clocks  aHsinq  from  Heal  and  Cold  on  the  Prndiiivm^  may  be 
prrrnitrif,  wilhd  CoIie4:turn  ofPaj)erft  on  the  same  subject.  Plates,  60  jmges  quarto, 
3s.  6d. :  London,  1753.  AccouiU  of  the  injtnence  which  tiro  Pendutum  Clocks  had 
upon  each  other.  Plates,  Is.  (m1.  }\r.  Ellicott's  shop  is  said  to  have  liofn  in  Coni- 
hill,  Lon<lou.  His  house  was  at  Hackney,  then  a  village,  about  3  miles  NE  of 
St.  Paul's,  now  forming  part  of  the  great  metropolis. 

79  As  Ferguson's  Astronomy  is  out  of  print,  we  give  a  reduced  view  of  the 
Trajectorium  Lunarie,  taken  from  the  7th  Plate.  The  figure  of  the  Tn»jcctorium 
on  this  plate  is  12  inches  in  length. 

*o  The  style  was  altered  in  1752.  We  have  two  Almai)a4-s  of  that  date  —viz. 
**  Parker  s  Ephemeris,"  and  the  Almanac  by  Tycho  AVing.  Turning  to  Parker's 
Almanac,  and  to  September  3d  we  find  a  blank  space,  in  which  is  inserte<i, 
'*  The  old  style  ends — the  new  style  iKJgins  ; "  and  in  Wing's  Almanac,  on  same 
day,  he  says,  *^  the.  old  style  ceases  here ;'*  and  then  the  3d  September,  1752,  in 
lx)th  Almanac^},  at  one  jump,  was  called  the  14th  September,  and  as  a  matter  of 
course,  Ferguson's  Rotulas  would,  in  consequence,  be  **  rendered  quite  usiless," 
as  he  expres-ses  it,  as  it  was  put  11  days  out  of  date. 

8i  These  **  Stellar  RotiUas  "  are  now  nearly  unknown,  having  l)€en  out  of  print 
for  at  least  80  years.  We  possess  one  ;  it  is  12  inches  in  diameter  ;  has  8  move- 
able circles,  on  which  are  engraved  the  day  of  the  month,  signs  of  the  zodiac, 
hour  and  minute  circles,  Ac.,  with  an  opening  in  the  upper  circle,  in  which  is 
seen  the  stars  visible  at  London.  This  api>eArs  to  liave  been  published  in  1753. 
London  :  Price  5s.  6d. 

M  This  work  has  been  out  of  print  for  upwards  of  a  hundred  years,  and  is  now 
exceedingly  scarce.  After  many  years'  search  for  a  copy  of  it,  wo  lately  succeeiletl 
in  obtaining  one.  It  is  a  small  octavo  pamphlet  of  72  i>ages,  and  is  in  two  sec- 
tions.    Its  title-page  runs  thus  : — 

**  A  Dissertation  upon  the  Phenomena  of  the  Harvest  Moon ;  also,  the  Desrrijttion 
and  Use  of  a  New  Four-WheeUd  Orrery^  and  an  Essay  upon  the  Moons  turning 
round  htr  own  Axis,  by  James  Ferguson,     London :  Printed  for  the  Author,  and 
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had  grammatical  education,  nor  time  to  study  the  rules  of  just 
composition,  I  acknowledge  that  I  was  afraid  to  put  it  to  the 
press ;  and  for  the  same  cause,  I  ought  to  have  the  same  fears 
stilL®^  But  having  the  pleasure  to  find  that  this,  my  first  work, 
was  not  ill  received,^  I  was  emboldened  to  go  on  in  publishing 
my  Astronomy ;  Mechanical  Lectures ;  Tables  and  Tracts  rela- 
tive to  several  Arts  and  Sciences ;  The  Young  Gentleman  and 
Lady's  Astronomy;  a  small  Treatise  on  Electricity,  and  the 
following  sheets.^ 

174?8. — In  the  year  1748  I  ventured  to  read  lectures  on  the 
eclipse  of  the  sun  that  fell  on  the  14th  of  July  in  that  year.^ 

fiold  by  J.  Noursfi^  at  the  Larnb,  facing  Katherine  Street^  and  by  S.  Paterson^ 
at  Shakespears  Hccui,  opposite  to  Durham  Yard^  Booksellers,  both  in  the  Strand. 
MDCCXL  VII. " 

This  small  work  was  published  in  July,  1747.  From  an  advertisement  in  a 
London  newspaper,  of  1747,  we  find  that  the  price  of  this  work  was  Is.  6d.  (vide 
Gentleman's  Magazine  for  July,  1747,  vol.  17,  p.  348).  There  are  3  folding-plates 
in  it  The  1st,  an  exterior  view  ot  '*  The  Four- Wheeled  Orrery  ; "  but  no  descrip- 
tion of  the  wheel-work  in  the  letterpress.  (Probably  Ferguson  made  these  orreries 
at  the  time  for  sale  and  profit ;  if  so,  the  arrangement  of  tne  wheels,  their  numbers 
of  teeth,  &c.,  would  be  esteemed  ** private  property.")  The  other  two  folding- 
plates  illustrate  the  rotation  of  the  moon  on  its  axis.     (See  also  note  84. ) 

Mr.  John  Nourse  was  one  of  Fergiwon's  earliest  London  friends.  **  He  was  an 
eminent  Mathematician,  and  well  skilled  in  the  Newtonian  Philosophy,"  (vide 
Memoir  of  William  Emerson,  pp.  11  and  12  in  Smeaton's  Emerson's  Mechanics.) 

^  To  his  want  of  a  grammatical  or  classical  education,  he  probably  owes  that 
jtimplicity  of  language  which  Capel  Lofft,  Esq.,  so  warmly  eulogises  in  the 
**  Eudosia,"  and  which  makes  the  subjects  of  which  Fergu.son  treats  so  readily 
understood — a  Quality  in  which  many  of  our  modem  publications  are  deficient 

**  Ferguson  nere  gives  U9  to  understand  that  the  **  Dissertation  upon  the 
Phenomena  of  the  Harvest  Moon  "  was  his^r^^  uxyrk.  It  is  most  singular  that 
Fcrgnson  should  have  calletl  this  his  *^Jirst  loork/'  when,  in  the  previous  year, 
1746,  he  published  the  following  octavo  work  (in  42  pages) — viz. 

**  The  use  of  a  Neia  Orrery,  made  and  described  hf  James  Fcrfpison.  London: 
PrirUed/or  the.  Author.     MDCCXL  VI." 

This  was  his  **  first  ivark,*'  and  has  a  large  folding- plate  of  an  orrery,  apparently 
the  same  as  is  used  in  the  frontispiece  of  his  Astronomy.  This,  his  jir.9^  tvork, 
sold  at  Is.,  and  is  now  almost  unknown.  We  had  considerable  difficulty  in  pro- 
curing a  copy  of  it  What  makes  it  the  more  remarkable  that  Ferguson  should 
designate  his  Dissertation  upon  the  Phenomena  of  the  Harvest  Moon,  &c.,  his 
first  work,  is  the  fact  of  his  alluding  in  the  preface  of  this  work  to  hSs  first  pub- 
lieation.  In  preface  to  the  **  Dissertation,'*  p.  5,  he  says,  "  Last  year  (1746)  I  pub- 
lished a  description  of  an  orrery  that  I  made, "  &c. ;  thereby  showing,  that  his 
Dissertation  was  his  second  work. 

*•  The  ** following  sheets**  here  referred  to  are  his  ** Select  Mechanical  Exer- 
ciKs,**  published  in  September,  1773,  and  to  which  his  Memoir  is  prefixed.  (Sec 
note  1.) 

M  According  to  our  notes,  it  is  evident  that  Christ's  Hospital  School, 
Xbwoate  Strbkt,  London,  was  at  least  one  of  .the  places  where  Ferguson  de- 
livered this,  his  first  public  lecture  on  Astronomy,  and  under  the  auspices  of  his 
friend,  Mr.  James  Hodgson,  the  then  Mathematical  Master.  This  great  solar 
cMdipse  took  place  on  Thursday,  14th  July  1748  (O.S.),  and  began  at  London  at 
9h.  3'  morning,  and  ended  at  12h.  8'  mid-day  ;  the  time  of  greatest  obscuration 
being  about  lOh.  32',  at  which  time,  about  ffths  of  the  upper  part  of  the  sun's 
disc  was  obscured,  leaving  a  slender  cusp  of  the  sun  visiDle  on  the  right  hand 
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Afterwards,  I  began  to  read  Astronomical  Lectures  on  an  orrery 
which  I  made,  and  of  which  the  figures  of  all  the  wheel-work 
are  contained  in  the  6th  and  7th  Plates  of  this  book."  I  next 
began  to  make  an  apparatus  for  lectures  on  mechanics,  and 
gradually  increased  the  apparatus  for  other  parts  of  Experimen- 
tal Philosophy,  bu3dng  from  others  what  I  could  not  make  for 
myself,  till  I  brought  it  to  its  present  state.**     I  then  entirely 

lower  edge.     Ferguson,  in  his  '*  Gentleman  and  Lady's  Astronomy^*'  Plate  7th, 

S'ves  a  projection  and  descri{>tion  of  this  eclipse.  In  the  Gentleman's  Mafiazine 
r  July,  1748,  there  is  a  fine  popular  projection  of  this  eclipse  by  Jos.  Wfier. 
87  In  **  This  book" — viz.  *^ Select  Mechanical  Exercises^  we  have  a  fuU  and 
minute  description  of  this  orrery,  which  is  illustrated  by  two  folding-plates 
(Plates  6th  and  7th).  Plate  6th  gives  a  ground  plan,  or  calliper  of  the  wneels, 
and  Plate  7th,  a  sectional  view  of  them.  In  note  71  we  mention  that  Fei^son 
generally  adopted  y  X  V  ^  V  (fraction  of  Canms)  for  his  annual  train,  which 
gives  a  period  of  ulwut  4  seconds  too  slow  every  year,  for  the  length  of  the 
year  as  adopted  in  Ferguson's  time — viz.  365d.  5h.  48m.  55",  and  we  there 
show  how  such  a  period  might  have  been  measured  by  another  simple  train. 
In  this  orrery  we  find  the  period  of  the  moon's  nodes  derived  from  wheels 
^J?  5^  =  59 — 66  =  3  or  ^  =  18§  years,  or  18  years  244  days,  instead  of  18 
years  224  days  nearly,  the  true  period.  Instead  of  the  above  train  of  69 — 66, 
had  one  of  98 — 93  =  5,=  ^  =  18|  been  used,  then  a  period  of  18y.  219d.  would 
have  been  produced.  The  annexed  table  was  compiled  by  our  friend,  the  late  Dr. 
William  Pearson,  for  Dr.  Brewster's  Eklinburgh  Encyclopiedia.  (Vide  Edinburgh 
Ency.,  article  "  Planetar}'  Machines,"  p.  629). 


Thk  Trains  ok  Fekcuson's  Orrery. 


Motions. 

1 

Whcrl-work. 

Periods. 

1 

'     Earth's  diurnal  motion, 

VxVxV- 

365d 

.   5h.   48m. 

5878R. 

A  lunation,    .... 

*txV     .... 

29 

12      45 

0 

Solar  rotation,     .     .     . 

VxV>^H-    •    . 

25 

6      35 

36 

Revolution  of  Venus,   . 

Vxyxi^.    .    . 

224 

10      47 

8 

Revolution  of  Mcrcur}*. 

\\  of  Venus  .     .     . 

87 

23      47 

24 

1     Rotation  of  Venus,  .     . 

ijSy  of  its  revolution 

24 

22      31 

8 

Moon's  node,  .... 

39—5^       .... 

18||  years. 

1     Earth's  parallelism, 

1^  X  }^  of  a  year. 

M  Ferguson  was  an  in^eniou.s  and  clever  ])i'a(-ti(!al  mechanician.  He  con- 
structed with  his  own  hands,  from  his  own  designs,  no  less  than  fifjht  orrrrifs^ 
several  astronomical  clocks,  various  curious  mo<lcls  and  apparatus  for  illustrating 
and  demonstrating  the  principles  of  natural  and  exiH»rimcntal  philosophy.  Hf 
had  a  room  in  his  hou.Hc  (his  sanctum  sanctorum)  fitted  up  with  lathe,  wheel- 
cutting  engine,  vice,  Ac.,  in  short,  with  all  the  tools  used  by  rlockiuakers, 
mathematical  instrument  makers,  and  o])tician.s  &c.  He  s))ent  much  of  his  leisure 
time  in  constructing  and  repairing  mo<lels,  and  making  curiosities.  In  his  later 
life  he  was  assisted  by  Kenneth  M'Cull«K:h,  an  ingenious  Scotch  mechanic  ;  and 
who,  in  1801,  was  engaged  on  the  new  Planetariimi  of  the  Royal  Institution  of 
I^ndon  (vide  Brewster's  Edin.  Ency.,  article  "  Planetary  Mackinfjt^"  page  6JI6). 
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left  oflF  drawing  pictures,®^  and  employed  myself  in  the  much 
pleasanter  business  of  reading  lectures  on  Mechanics,  Hydro- 
statics, Hydraulics,  Pneumatics,  Electricity,  and  Astronomy ;  ^ 
in  all  which,  my  encouragement  has  been  greater  than  I  could 
have  expected.*^ 

The  best  machine  I  ever  contrived  is  the  EcLiPSAREON,  of 
which  there  is  a  figure  in  the  13th  Plate  of  my  Astronomy.^  It 
shows  the  time,  quantity,  duration,  and  progress  of  solar  eclipses, 
at  all  parts  of  the  earth.^^  My  next  best  contrivance  is  the 
Universal  Dialing  Cylinder,  of  which  there  is  a  figure  in  the 
8th  Plate  of  the  Supplement  to  my  Mechanical  Lectures.** 

It  is  now  thirty  years  since  I  came  to  London,*^  and  during 

8®  When  Ferjmson  notes  he  entirely  left-off  dratving  pictures,  he  must  refer  to 
the  year  1760.  lie  commenced  taking  likenessas  as  a  profession,  at  Edinburgh  in 
1734,  and  he  informs  us  that  ha  followed  this  prof ession  for  six  and  twenty  years/* 
which  periotl,  added  to  1734,  brings  out  the  year  1760  as  the  year  when  he 
abandoned  the  profession  of  limner. 

^  Although  it  was  not  until  1760  tliat  Ferguson  abandoned  the  profession  of 
limner,  yet  he  had  on  a  CTeat  many  occasions,  for  12  years  before  this,  delivered 
I<.ectures  on  Astronomy,  ic.,  in  London  and  the  provinces.  In  1760  he  laid  aside 
limning,  and  adopted  and  followed  the  profession  of  Lecturer  on  Astronomy  and 
the  Sciences,  in  which  profession  he  continued  until  within  a  few  months  of 
his  death,  in  1776. 

J>1  Ferguson  devoted  himself  to  the  profession  of  Lecturer  on  Astronomy,  &c., 
in  1760.  Although  he  mentions  that  in  this  profession  his  "  encouragement  htul 
been  greater  than  he  could  have  expected,*'  this  suc(;e8s,  however,  is  more  applicable  to 
the  ten  or  twelve  years  which  preceded  his  death.  He  had  a  severe  struggle  until 
1758,  when  he  sold  the  copyright  of  his  Astronomy  for  £300,  which  cave  him  a 
standing.  In  1 762  his  pecuniary  circumstances  were  further  improved,  when  the 
Ring  granted  him  an  annuity  of  £50.  This  made  him  a  man  of  mark  ;  and  in 
1763,  he  was  elected  a  free  Fellow  of  the  Royal  Society.  He  ever  afterwards 
maintained  a  high  position,  and  ultimately  amassed  a  considerable  sum  of  money. 
(Vide  Appendix.) 

•*  This  Eclipsareon  Ferguson  estimates  highly,  saying,  it  was  his  best  con- 
trivance. He  ap])ears  to  have  invented  it  somewhere  about  the  year  1753.  It  is 
now  only  known  in  his  Astronomy,  Plate  13.  It  was  sold  at  the  sale  of  Fergu- 
son's effects,  in  March  1777,  to  a  Mr.  James  Ferguson,  teacher  of  Navigation  and 
Astronomy,  Hermitage  Row,  Tower  Hill,  London,  at  whose  sale,  in  November 
1802,  it  was  again  sold.     Purchaser  not  known. 

^  A  short  account  of  this  Eclipsareon  was  read  before  the  Royal  Society  in  1754. 
In  1756,  Ferguson  published  a  {jamphlet  regarding  it  entitled,  **  Description  of  a 
piece  of  Mechanism  for  exhibiting  the  Time,  Duration,  and  Quantity  of  Solar 
Eclipses  in  all  places  of  the  Earth."  In  the  same  years,  he  also  sent  short  de- 
scriptions of  this  machine  to  the  London  Magazines. 

•*  It  is  not  now  known  when  Ferguson  contrived  **  The  Universal  Dialing 
Cylinder. "  It,  however,  appears  to  have  been  invented  about  the  year  1766.  In 
1767,  Ferguson  published  nis  Supplement  to  his  Lectures,  octavo,  pp.  68  ;  with 
numerous  plates.  A  representation  of  the  Cylinder  is  ^ven  in  Plate  8th  of  the 
Supplement,  and  pages  42  to  48  describe  its  construction  and  use.  This  is  an 
ingenious  contrivance,  which  we  prefer  to  the  Eclipsareon.  (See  Gentleman's 
M^azine  for  1769,  page  143.) 

**  Yergaaon  wrote  his  Memoir  in  August  and  September,  1773.  He  came  to 
London  end  of  May  1743 ;  therefore,  at  the  time  he  wrote  his  Memoir  he  had  been 
nther  more  than  80  years  resident  in  London. 
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all  that  time,  I  have  met  with  the  highest  instances  of  friend- 
ship from  all  ranks  of  people,  both  in  town  and  country,  which 
I  do  here  acknowledge  with  the  utmost  respect  and  gratitude ;  ** 
and  particularly  the  goodness  of  our  present  gracious  Sovereign, 
who,  out  of  his  privy  purse,  allows  me  fifty  pounds  a-year,  which 
is  regularly  paid  without  any  deductioiL*^ 

9B  Our  memoranda  show,  that  besides  King  George  III.  bestowing  a  pension 
on  Feni^uson,  his  Majesty  also  frequently  fu^^nt  him  presents,  as  u  mark  of  esteem  ; 
as  also  did  the  several  branches  uf  the  Royal  Family.  Frum  the  nobility  antl 
gentry  in  various  parts  of  the  Kingdom  he  received  likcwibc  substantial  marks  of 
the  estimation  in  which  they  held  him. 

»7  On  referring  to  **The  Privy  Pir-sk  AcoorNTs,"  in  the  State  Paper  Office, 
Iiondon,  we  find  that  this  p<'nsion  of  *'/////  pouiuiit  a-year '"  was  granted  by  King 
George  III.,  to  Mr.  Ferguson,  in  the  end  of  the  yeur  1761,  and  that  he  drew  tlie 
Jirsi  Xa//of  his  pension — viz.  £25,  on  January  22d,  17C2  (the  i>ensiou  being  }»ay- 
able  half-yearly). 
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Ferguson  leaves  Edinburgh  for  London. — It  is  now  not 
certainly  known  what  made  Ferguson  resolve  to  leave  Edin- 
burgh. He  would,  no  doubt,  see  many  obstacles  in  the  way 
to  his  attaining  success  in  it.  On  looking  around  him  he  could 
not  fail  to  observe  that  its  trade  was  in  a  very  depressed  state ; 
that  there  was  then  a  scarcity  of  the  "  circulating  medium ; " 
that  an  apathy  had  settled  down  on  its  inhabitants ;  and  that 
there  was  a  consequent  want  of  enterprise — a  state  of  things, 
he  would  find,  that  had  arisen  since  the  Union,  o^ving,  in  a  great 
measure,  to  the  large  numbers  of  the  nobility  and  gentry  aban- 
doning it  for  Londoa  In  short,  Edinburgh,  between  the  date 
of  the  Union,  in  1707,  and  the  year  1750,  passed  through  one 
of  the  most  depressed  periods  of  its  history — a  period  which  has 
been  designated  "  the  dark  age  of  Edinburgh^  It  is  therefore 
evident  that  Edinburgh,  in  1743,  was  not  the  place  to  give  full 
scope  to  Ferguson  s  genius,  where  he  could  expect  to  have  suc- 
cess in  his  self-taught  business  of  limning,  or  as  an  occasional 
writer  on  his  favourite  science  of  astronomy.  We  may  also  add, 
that  Ferguson,  about  a  year  previous  to  his  leaving  Edinburgh, 
had  set  afloat  in  the  London  literary  market  there,  two  specula- 
tions— viz.  "  Tlte  Aatronomical  Rotula"  and  an  Astronomicdl 
Card-Dial.  Of  the  success  of  the  latter  publication,  nothing  now 
is  known ;  ^®  but  the  former — ^the  Rotula — was  successful   It  sold 

^  We  refer  to  this  Dial  in  note  65;  but  as  it  now  seems  to  be  utterly  unknown, 
we  will  here  give  a  more  full  description  of  it.  The  top  part  of  it  contains 
**  Scales  of  the  HgnSt'*  and  "  Scales  of  the  days  of  the  month;  and  under  these, 
there  is  an  inverted  triangular  **Scale  of  Latitudes^  from  the  Equator  to  60  Degrees;  " 
and  directly  under  is  the  dial  for  the  hours  of  the  day.  The  top  compartment 
has  engraved  on  it,  within  a  sweeping  concave-curve  which  bounds  the  top  of  this 
dial,  the  words  **  Forenoon  hours,  *"  Morning  hours  ;  "  and  in  a  similar  curve  at 
the  bottom  of  it  there  are  engraved,  **  Afternoon  hours, "  **  Eoening  hours. "  Along 
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well  in  Eklinburgh  and  other  towns,  but  nowhere  so  well  as  in  Lon- 
doa  Thus,  the  Rotula  became  to  Ferguson  an  "  avarU  couriered' 
His  name  being  thus  advertised  in  the  great  metropolis,  would  be 
to  him  a  matter  of  great  importance,  and,  no  doubt,  would  in  due 
time  become  one  of  his  strongest  inducements  to  remove  to  that 
city.  Besides,  he  had  then  no  strong  tie  to  bind  him  to  Scotland. 
His  infirm  parents  had  then  recently  died  at  advanced  ages ; 
and  therefore,  in  leaving,  he  would  l)e  spared  the  pain  of  bidding 
them  a  last  farewell.^*  It  would  appear  from  our  notes,  that 
Ferguson,  early  in  the  spring  of  1743,  after  carefidly  consider- 
ing all  matters,  and  no  doubt  receiving  the  approbation  of  his 
friends,  finally  made  up  his  mind,  and  determined  to  leave 
Edinburgh  for  London,  the  great  seat  of  wealth,  patronage,  and 
power — the  most  proper  place  for  him ;  as  there  he  would  have 
the  greatest  possible  chance  of  meeting  with  success  in  his 
contemplated  pursuits. 

Having  now  resolved  to  leave  Edinburgh  for  London,  he  began 
making  preparations  for  his  departure.  He  at  once  set  about 
finishing  a  beautiful  little  orrery  with  ivory  wheels,  of  his  own 
invention,  and  which  had  been  in  hand  for  some  time  previous. 
After  completing  its  wheel-work,  he  enclosed  it  in  a  mahogany 
box  of  twelve  sides,  having  a  short  pillar  rising  from  each  angle 
of  the  box,  supporting  a  thin,  broad,  wooden  circle, — the  ecliptic 
circle, — the  surface  of  which  he  covered  with  paper,  and  then 
neatly  inscribed  on  it,  with  a  pen,  the  names  and  days  of  the 
month,  the  signs  and  degrees  of  the  ecliptic,  &c.  The  wheel- 
work  was  concealed  from  view  by  a  thin  circular  plate,  above 
which,  in  the  centre,  was  placed  a  gilded  sim ;  the  earth  and 
moon  were  ivory  balls,  which,  along  with  the  sun,  were  set 
in  motion  by  a  winch  communicating  with  the  internal  wheels. 
When  it  was  all  completed,  it  had  a  very  handsome  appear- 

the  raargiu-bonler  there  is  a  **  S<xiU  of  Rectifying  tiigns  for  thr  Brad  ;  "  and  alung 
the  margin -border  on  the  right  hand,  there  is  a  **  Scale  of  AUitudfs,  from  the 
horizon  to  the  zenith."  In  the  lower  left-hand  comer  there  is  engraved,  **  /.  Frr- 
guton,  Delin.;"  and  in  the  lower  corner  on  the  right,  **  H.  Cooper,  Sculp." 
After  Ferguson's  death,  in  1776,  this  Dial,  among  other  things,  came  into  the 
hands  of  Ferguson's  youngest  son,  John,  who,  early  in  the  nresent  centur)*,  pre- 
sented it  to  his  relative,  the  late  Miss  Wilson,  of  Keith,  wno,  in  the  year  1842, 
kindly  gifted  it  to  us.  This  copy  of  the  Dial  in  our  i>ossession  is  perhaiui  now 
the  only  one  in  existence. 

^  Feivuson's  parents  were  dead  before  the  beginning  of  the  year  1743.  Their 
ages  at  the  time  of  their  death  cannot  now  l)e  ascertained ;  but  a  trmditiouary 
account  makes  them  **  to  be  cU  least  70  :  '* — it  follows  that  they  were  bom  some- 
where between  the  years  1670  and  1673. 
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ance ;  ^^  he  also  finished,  in  pen  and  ink,  a  beautiful  diagram  of 
the  solar  system,  and  several  mechanical  drawings,  maps,  &c. 

After  having  got  in  his  few  outstanding  debts  arising  from 
his  business  as  a  limner,  and  the  sums  due  to  him  on  sales  of 
his  Rotula,  he  found,  on  balancing  his  little  accounts,  that  he 
was  in  much  better  pecuniary  circumstances  than  he  had  ever 
been,  which  was  principally  owing  to  the  sums  he  had  received 
from  sales  of  the  Rotula ;  and  with  the  expectation  that  the 
Rotula  would  still  continue  to  sell  well,  especially  in  London, 
he  would  leave  Edinburgh  in  good  spirits. 

According  to  memoranda  in  our  possession,  Ferguson  and  his 
wife  took  their  departure  from  Leith  (the  seaport  of  Edin- 
burgh) ^®^  in  a  smack,  for  London,  on  Saturday,  21st  May,  1743, 
having  on  board,  as  luggage,  a  chest,  and  a  few  boxes,  contain- 
ing their  little  wardrobe,  the  orrery  with  ivory  wheel- work,  just 
alluded  to,  and  a  large  collection  of  Astronomical  and  Geogra- 
phical Diagrams,  Maps,  Mechanical  Plans,  Rotulas,  and  Card- 
Dials.  The  sailing  distance  between  Leith  and  London  is 
about  500  miles.  After  a  somewhat  tedio\is  voyage  of  seven 
days,  they  arrived  safe  in  London,  on  Friday,  May  27th.  ^^'^ 
As  Ferguson,  on  arriving  in  London,  makes  a  new  start  in  life, 
we  may  note  that  his  age  was  then  33,  that  of  his  wife  23,  and 
that  they  had  been  married  four  years  (without  family.) 

Ferguson  in  London. — Shortly  after  his  arrival  in  London, 
Ferguson  went  to  the  Right  Honourable  Sir  Stephen  Pojnitz,  at 
St  James's,  and  delivered  into  his  hands  the  "  letter  of  recovi- 
mendation  "  he  had  received  for  him,  from  Mr.  Baron  Edlin,  at 
Edinburgh.  ^^^     Sir  Stephen   received  him   with  the  greatest 

iw>  Aft  mentioned  in  note  70,  this  small  elegant  orrery  \9,  still  to  be  .seen  at 
Sandon  Hall,  StafTordshire,  but  now  damaged  by  the  tire  which  destroyed  Sandon 
Hall,  on  June  6th,  1848. 

Wl  Leffh  is  situated  on  the  Firth  of  Forth,  at  the  distance  of  nearly  2  miles 
NN£  of  Edinburgh.  In  Ferguson's  day  it  was  a  very  small  place.  At  the  present 
time,  it  is  a  lai^  and  flouristiing  sea-port,  with  a  population  of  about  30,000. 

iw  During  last  century  a  pa.ssage  between  Leith  and  London  was  a  very  tedi- 
oiM  affair, — the  Leith  smacks,  though  built  with  a  view  to  despatch,  having,  in 
some  extreme  ca.Hes,  occupied  about  three  weeks  in  sailing  from  Leith  to  London 
when  southerly  gales  prevailed.  Indeed,  the  voyage  was  considered  by  landsmen 
au  event,  and  so  hazardous  as  to  suggest  to  prudent  travellers  the  propriety  of 
making  their  wills  before  it  was  undertaken.  The  particulars  as  to  date  of  Fer- 
guson aod  his  wife's  departure  from  Leith,  luggage,  &c. ,  were  communicated  to 
OS  ia  1831  by  his  youngest  son,  John  Ferguson,  Esq.,  Fxlinburgh. 

1<^  We  have  not  been  able  to  ascertain  whether  or  not  the  Bi^t  Honourable 
Stephen  Poynt2  was  a  Knight  or  Baronet  in  1743,  at  the  period  of  Ferguson's  first 
Vint ;  bat  in  reconiing  his  death,  the  Gentleman's  Magazine,  vol.  xx.  p.  570,  .says 

H 
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kindness.  It  was  fortunate  for  Ferguson  that,  on  his  arrival  in 
London,  be  had  been  introduced  to  so  good  a  man.  Baron 
£dlin*8  letter,  as  a  matter  of  course,  would  refer  Sir  Stephen  to 
the  Astronomical  Rotula,  and  the  Card-Dial,  then  recently  pub- 
lished by  Ferguson  at  Edinburgh,  as  also  to  his  elegant  little 
Orrery  with  ivory  wheels,  then  lately  made  by  him ;  all  which 
would  indicate  a  mind  strongly  inclined  to  astronomical  pur- 
suita  A  conversation  would  ensue  as  to  his  prospects,  and  how 
they  could  be  promoted.  Ferguson  would  mention  to  Sir 
Stephen  that  he  had  followed  his  self-taught  business  of  lim- 
ning for  the  last  ten  years,  that  he  had  got  tired  of  it,  and  had 
a  strong  wish  to  be  employed  in  some  vocation  connected  with 
his  favourite  sciences  of  Astronomy  and  Geography,  such  as 
that  of  a  public  lecturer  on  Astronomy,  and  private  teacher  of 
Geography  and  the  Use  of  the  Globea  In  such  professions, 
there  were  already  in  Loudon  by  far  too  many — the  supply 
greatly  exceeded  the  demand;  and  consequently,  such  gave 
little  promise  of  being  successful. ^^  Sir  Stephen  being  well 
aware  of  this,  would  suggest  to  Ferguson  a  situation  in  which  he 
could  teach  the  sciences  of  Astronomy  and  Geography,  and  thus 
in  receipt  of  a  fixed  salary,  and  where  his  mind  would  be  set  at 
rest  regarding  the  future.  On  talking  over  such  matters,  mathe- 
matics would  l)e  alluded  to,  when  Ferguson  would  have  to  admit 
that  he  had  never  studied  this  important  branch.  This  would 
tend  to  disconcert  Sir  Stephen,  because  mathematics  being  the 
basis  on  which  those  sciences  rested,  it  would  be  necessary  for 
Ferguson  at  once  to  learn  it,  as,  without  a  competent  knowledge 
of  the  mathematics,  a  situation  in  no  scientific  academy  would 
be  open  to  him.  Sir  Stephen  would  probably  say  so  to  Ferguson 
at  parting ;  and  also,  that  he  would  think  the  matter  over,  and 
do  what  he  could  to  get  over  this  difficulty. 

Sir  Stephen  accordingly  made  immediate  inquiries  regarding 
mathematical  tutors,  and  was  not  long  in  finding  out  an  academy 
which  would  soon  be  in  want  of  a  mathematical  master,  and  secur- 


"  T}tt  Right  IlonourxUde  Sir  Stephen  Poynlz^  formerly  preceptor  to  the  Duke  of 
Cumberland,  and  a  Privy  Counsellor,  died  on  December  \7th,  1760." 

IM  Even  down  to  1758,  Loudon  apiiears  to  have  been  well  supplied  with  pro- 
fe88ora  of  such  branches.     In  a  letter  written  by  Penziison  to  the  Kev.  Alexiuider 
Irvine,  one  of  the  miniaters  of  Elgin,  in  the  north  of  Scotland,  and  of  date,  Lon 
don,  17th  January,  1768,  he  informs  his  reverend  friend  that  **  as  to  cuironomy 
there  are  at  pruent  more  than  double  the  number  that  might  serve  the  place,  people' 
taste  lying  but  very  littU  in  that  vpay. "  (See  I^etter  by  Ferguson,  under  date  1768 
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ing  the  situation  for  Ferguson.  He  next  wrote  "  to  cm  enfiinent 
Professor  of  McUheTnatics  to  take  Ferguson  into  his  house,  to 
give  him  board  and  lodging,  with  aU  proper  instructions  to 
qualify  him  for  tea^ihing  a  Mathematical  Sclvool!'  The  Mathe- 
matical Professor,  in  his  reply  to  Sir  Stephen,  requests  that 
Ferguson  be  sent  immediately  to  him.  Sir  Stephen  sends  for 
Ferguson,  and  informs  him,  that  he  had  just  received  a  letter 
from  his  friend,  the  Professor  of  Mathematics,  and  that  he  had 
agreed  to  take  him  into  his  house,  give  him  board  and  lodgings, 
and  proper  instruction  to  qualify  him  for  the  Mathematical 
Mastership  of  the  School,  which  would  soon  be  vacant.  Fergu- 
son is  very  grateful  to  Sir  Stephen  for  his  great  kindness,  but 
feels  much  perplexed,  and  is  now  to  give  utterance  to  a  few 
words  that  will  frustrate  all  Sir  Stephen's  kind  endeavours 
in  his  behalf.  Ferguson  told  Sir  Stephen  that  he  "  did  not 
know  how  he  was  to  maintain  his  wife  during  the  ti/me  he 
would  require  to  be  under  the  Tnaster's  tuition"  Wife !  "  are 
you  a  married  manf "  asked  Sir  Stephen  in  astonishment.  Fer- 
guson told  him  "  he  had  been  so  ever  since  May  1739."  Sir 
Stephen  said  he  was  sorry  for  it,  because  it  quite  defeated  his 
scheme,  as  the  master  of  the  school  he  had  in  view  for  him  must 
be  a  bachelor. ^^  Thus  ended  "  tite  mathe'tnaticaZ  master  scheme^* 
and  with  it,  all  hopes  of  Ferguson  obtaining  a  permanent  situ- 
ation in  that  direction. 

We  are  inclined  to  think  that  Ferguson  never  would  have 
gained  a  name,  or  succeeded  as  a  mathematical  tutor.  His  was 
not  a  mathematical  but  a  purely  mechanical  mind,  developing 
itself  in  mechanical  inventions,  and  in  the  construction  of  orrer- 
ies, cometariums,  astronomical  clocks,  sun-dials,  &c.  To  his 
latest  day  he  did  not  understand  Euclid ;  his  constant  method 
to  satisfy  himself  of  the  truth  of  any  problem,  was  by  measurement 
with  a  scale  and  pair  of  compasses.*^     Being  thus  disappointed 

105  It  has  before  been  remarked  as  singular,  that  Ferguson  did  not  take  his 
wife's  maintenance  into  consideration  at  the  first  interview,  and  thus  have  saved 
Sir  Stephen  much  trouble.  Probably  at  his  first  interview  he  might  have  formed 
an  idea  from  what  was  then  said,  that  a  few  weeks  would  likely  suffice  for  being 
under  the  professor's  tuition ;  or,  at  all  events,  to  enable  him  afterwards  to  instruct 
himself ;  and  in  that  case,  his  funds  on  hand  would  enable  him  to  tide  over  the 
time  required.  If,  on  his  second  visit  to  Sir  Stephen,  he  was  told  that  he  would 
reanire  to  be  tifew  months  under  the  professor's  tuition,  he  would  feel  uneasy,  and 
thmk  of  his  finances.     (See  note  73). 

IW  Professor  Dugald  Stewart  observes  of  Ferguson  : — "  /  remember  distinctly  to 
have  heard  him  say  that  he  mere  than  once  attempted  to  study  the  elements  of  Euclid, 
hut  found  himself  quite  unable  to  entertain  thai  species  of  reasoning.  The  second  pro- 
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of  becoming  a  mathematical  tutor,  he  would  likely  account  it 
a  misfortuue ;  but  there  can  be  no  doubt,  that  ultimately,  the 
disappointment  waa  to  him  a  great  gain,  as  in  process  of  time, 
he  bwiame  a  Lecturer  on  Natural  and  Experimental  Philosophy, 
of  world-wide  renown ;  also,  the  author  of  a  great  many  popular 
books,  tracts,  and  papers  on  Astronomy,  Mechanics,  Electricity, 

potUion  o/Oiefini  boot  for  nu^imud  parlictilarly  lu  om  of  hit  ttuyiAHng  bloeka  at 
the  wry  ouImI  :  the  ciTcuitoat  procea  by  tchidi  Butlid  set  ahmU  on  operation,  iphiek 
never  couid  puaUfor  a  single  moment  any  man  vho  hod  geen  a  pair  of  a/mptUBtt, 
appearing  to  him  altogether  capricioiia  and  ludiaviu.  He  added,  at  tAc  mnu  Unu, 
thai  as  there  were  varioia  geotneirical  theorems,  o/ichieh  ?ie  hod  daily  occation  to 
make  uk,  he  hadtalisfitd  himself  of  their  truth,  either  by  means  of  his  oohfaisKS 
and  «CALK,  or  by  some  mjehanical  contrivances  of  his  own  invention.  Of  one  of 
t)ute,  I  have  still  a  perfect  recollection — hia  mechanical  or  experimental  demon- 
stratum  of  the  47fA  proposition  of  L'lirtuTs  first  boot,  by  cutting  a  card  so  tit  to 
afford  an  ocular  proof  that  thi  sgaares  of  the  two  tides  actually  JUted  the  same  spate 
tcith  tlu  afuare  "ftiie  hypolhenuse"    LonJ,  Mech.  Mag.,  vol.  6th,  p,  110. 

The  annexed  figure  represents  Ferenson'R  diuected  c*nl  for  ■  medwnicU  de- 
monatration  of  tbe  47th  prop.  Kucml,  Ist  book — viz.  "In  any  right-angled 
triangle,  the  square  described  upon  the  side  subtending  the  right  angle,  it  equal  to 
the  squares  described  upon  ti'  two  sides  containing  the  right  angle," 

If  "  the  squares  described  upon  the  two  sides  "  are  cut  as  in  the  anneied  figure, 
then  placed  upon  "  the  square  subtcTiding  the  right  angle,"  they  will  eiactly  cover 
tbe  surface  or  this  Bijuarc,  The  diaaectlons  are  numbered  1,  'i,  S,  4,  and  Sin 
the  Iwo  sqnarfs  above.  If  these  were  cut  out  in  card,  wood,  or  metal,  and  placsd 
on  the  corresponding  figures  in  the  large  squire  below,  they  would  exactly  fill  it 
up — be  equal  to  it ;  and  of  course,  were  the  dissections  in  the  two  squares  above 
weighed  in  sralea,  the;  would  be  »qual  in  weight  to  the  large  square  oelow. 


This  ligurp uf  Euclid's,  prop.  47,  Ikxik  Int,  into  Iw  found  in  "Harkib's  Lt 
rKCHNK't'M,"  >  worlt,  it  will  be  rpmemlierGd,  that  FrrKUKin  perused  in  the  I 
of  Wiltiam  Itoird,  Eaq.  of  AuchmrihUn,  in  the  luninier  of  the  year  1733. 
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Perspective,  &c ;  ^®^  and,  at  his  death,  left  a  considerable  funded 
property.  ^^ 

Ferguson  being  thus  disappointed,  and  again  thrown  on  his 
own  resources,  Sir  Stephen  asked  him  what  business  he  intend- 
ed to  follow.  Ferguson  answered  "  that  he  knew  of  none  besides 
that  of  drawing  pictures}^  On  this.  Sir  Stephen  requested 
him  to  draw  the  pictures  of  his  lady  and  children,  that  he 
might  show  them,  in  order  to  recommend  him  to  others ;  and 
told  him,  that  when  he  was  out  of  business  to  come  to  him,  and 
he  would  get  as  much  as  he  could  for  hint  Ferguson  adds, 
"  and  I  soon  found  as  vvwch  as  I  could  execute^  hut  he  died  in 
a  few  years  after y  to  my  inexpressible  grief }^^ 

Although  Ferguson  had  resumed  his  business  of  "  drawing 
pictures,^  his  heart  was  not  in  it.  His  mind,  he  says,  "  was  still 
pursuing  thi/ngs  more  agreeable"  that  is,  " things  astronomi- 
cal,^ and  wished  very  much  to  abandon,  if  possible,  the  profes- 
sion. This  he  could  not  do  all  at  once,  but  resolved  to  do  so  by 
degrees.  As  a  first  step  towards  this  desirable  object,  he  deter- 
mined on  getting  up,  during  his  leisure  hours,  an  astronomical 
apparatus  for  public  lectures,  and  private  tuition  on  Astronomy ; 
and  thus,  by  adding  to  his  business  of  limner,  that  of  lecturer, 
&c.  on  Astronomy,  he  would  anticipate  a  considerable  increase 
to  his  income,  and  leave  time  to  determine  which  of  the  two 
professions  would  ultimately  be  most  conducive  to  his  pecuniary 
benefit.  With  these  two  professions,  that  of  limner  and  lecturer 
on  Astronomy,  &c.,  Ferguson  had  a  somewhat  severe  struggle  for 
a  Uving  in  London,  for  nearly  17  years — viz.  from  1743  to  1760, 
in  which  latter  year  he  entirely  relinquished  his  old  business  of 
limner,  and  depended  on  that  of  lecturer  on  Astronomy,  &c., 
which  he  successfully  followed  from  1760  till  near  the  period  of 
his  death,  in  1776. 

About  the  end  of  the  year  1743,  Ferguson  sold  his  orrery 

1^  During  the  33  years  of  Ferguson's  residence  in  London  (1743 — 1776),  he, 
as  far  as  is  now  known,  was  the  author  and  publisher  of  7  volumes,  15  tracts, 
and  23  papers,  on  Astronomy,  Mechanics,  &c. 

iw  Shortly  after  Ferguson's  death,  in  November  1776,  several  London  news- 
papers had  paragraphs,  mentioning  that  he  hud  left  a>)out  £6,000;  but  the  money 
and  property  he  left,  as  mentioned  in  his  Will,  falls  considerably  short  of  this 
sum.     (See  Ferguson's  Will  in  the  Appendix). 

10$  "  Drawing  pictures  "  is  the  Scotticism  for  dratcing  likenesses — ^more  pro- 
perly, taking  likenesses. 

1*0  Sir  Stephen  Poyntz  lived  74  years  after  the  time  here  referred  to — viz.  June 
1 743.     He  died  17th  December  1 750. 
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and  made  —  viz.  "  The  Trajectorium  Lunare."  This 
machine  produced  a  curve,  as  is  shown  in  fig.  2:  —  this 
curve  "  shows  plainly  that  the  moon  can  no  more  appear  either 
stationary  or  retrograde  as  seen  from  the  sun,  than  as  seen 

Fig.  2. 


Ferguson's  Trajectory  of  the  Moon's  Path.—PublUhed  26th  June,  1745. 

Scale,  |i^th  of  the  original. 

from  the  earth ;  for  her  progress  is  every  day  at  least  880,000 
miles  more  than  the  whole  diameter  of  her  orbit ;  and  as  her 
absolute  motion  is  always  concave  to  the  sun,  as  her  relative 
motion  is  to  the  earth,  the  broadest  cur\'e-line  from  N  M  to  N  M 
represents  as  much  of  the  ecliptic  as  the  earth  describes  from 
any  particular  new  moon  to  the  next  following ;  and  the  nar- 
rowest curve-line,  where  bounded  by  the  same  letters,  represents 
the  moon's  absolute  path  during  that  time,  which  is  concave  to 
the  sun,  even  at  the  time  of  new  moon.  The  small  dotted  circles 
is  intended  to  represent  the  moon's  imaginary  orbit  in  propor- 
tion to  the  earth's  annual  path,  as  the  said  orbit  is  carried  along 
with  the  earth  round  the  sun.  N  M  signifies  new  moon,  1  Q 
first  quarter,  F  M  full  moon,  3  Q  third  quarter,  llie  right  lines 
crossing  these  curves,  if  continued  inward,  would  all  meet  in  the 
centre  of  the  earth's  annual  path,  or  in  the  sun."  In  the  dia- 
gram, the  proportion  of  the  curves  and  orbits  are  too  large — such 
cannot  be  accurately  delineated  on  a  small  scale.  For  a  true 
projection,  we  must  refer  the  reader  to  Ferguson's  "  Essay  i:pon 
the  Moon  turnino  round  her  own  axis,"  Plate  2d,  p.  ()2; 
and  also  to  Plate  7th  of  Ferguson's  Astronomy. ^**^ 

112  I^t  us  suppose,  as  un  illustmtion,  that  our  earth  has  no  revolution  round 
the  tun.  In  that  case,  the  moon's  path  round  the  earth  (if  it  could  then  n>volve> 
wouhl  l)e  in  a  circular  orbit  nearly  ;  hut  as  our  earth  rewhrji  round  the  nun^  and 
is  followed  hy  the  moon,  a  coniiMmnd  motion  is  given  to  the  mtKin  that  dcstroyn 
a  circular  revolution,  and  in  its  stead,  produce^  a  cur\'e  which  swcepj*  alteniate- 
ly  within  and  without  the  earth's  orbit  (see  Lunar  Orbit  as  gcnemtccl  by  the 
Trajectorium  Lunare,  in  the  anncxe<l  diagram,  au<l  also  in  Ferguson's  Ahtn)noniy, 
Plate  7th).  SupfK)sc  a  coach  whetd  to  )>«  placed  clase  to  a  wall,  and  having 
a  nail  projecting  from  its  rim  near  the  circumference  ;  lift  the  wheel  free  from 
the  ground,  let  the  nail  touch  the  wall,  then  turn  the  wheel  round,  and  the  nail 
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Thus  we  find  that  this,  the  first  of  Ferguson's  important  dis- 
coveries in  Astronomy  (and  which  added  much  to  his  reputation), 
was  suggested  to  his  mind  during  a  conversation  he  had  with  some 
gentlemen  on  the  form  of  the  moon's  orbit,  they  maintaining 
that  the  absolute  path,  if  projected,  would  form  a  series  of  loop- 
curves,  while  Ferguson  suspected,  what  afterwards  turned  out  to 
be  correct,  viz.  that  "  the  moorCs  path  was  always  concave  to- 
ward the  sun" 

The  following  is  the  description  of  this  the  Trajectorium 
Lunare,  from  Ferguson's  Astronomy. 

"  This  machine  is  for  delineating  the  paths  of  the  earth  and 
moon,  showing  what  sort  of  curves  they  make  in  the  ethereal 
regions.  S  is  the  sun,  and  E  the  earth,  whose  centres  are  81 
inches  distant  from  each  other,"^  every  inch  answering  to  a 
million  of  miles.  M  is  the  moon,  whose  centre  is  ^^f'^^  parts  of 
an  inch  from  the  earth's,  in  this  machine,  this  being  in  just  pro- 
portion to  the  moon's  distance  from  the  earth.  ^"  A  A  is  a  bar 
of  wood  to  be  moved  by  hand  round  the  axis  g,  which  is  fixed 
in  the  wheel  Y.  The  circumference  of  this  wheel  is  to  the  cir- 
cumference of  the  small  wheel  L  (below  the  other  end  of  the 


Ferguson's  Trajectorium  Lunare. 
(Section.) 

will  describe  a  circle  on  the  wall ;  this  done,  let  the  wheel  rest  again  on  the  ground 
with  the  nail  touching  the  wall,  roll  the  wheel  for^'ard,  and  the  nail,  instead  of 
describing  a  circle,  wul  now  desciibe  a  cycloid.  In  the  first  case,  the  wheel  had 
one-  motion  only,  in  the  second  it  had  tivo^  one  round  its  axis,  and  another  in  a 
rectilinear  direction,  and  hence  the  difference  of  the  curves  generated  on  the  wall; 
If  in  the  last  case,  the  wheel  had  gone  forward  in  the  arc  of  a  circle,  instead  of  in  a 
straight  line,  the  nail  would  have  generated  a  curve  similar  to  that  of  the  true 
path  of  the  moon  in  absolute  space. 

11'  At  the  time  Ferguson  made  this  machine,  and  wrote  an  account  of  it,  the 
distance  of  the  sun  from  the  earth  was  estimated  at  81,000,000  miles.  In  con- 
structing a  similar  machine  for  the  present  day,  it  must  be  recollected  that  by  the 
transits  of  Venus  over  the  sun's  disc,  in  years  1761  and  1769,  it  is  found  that  the 
mean  distance  of  the  sun  from  the  earth  is  95,000,000  miles  (in  round  numbers); 
and  therefore,  the  centres  of  the  sun  and  earth  in  the  machine  must  be  95  inches 

apart 

114  Xhe  Vy^  parts  of  an  inch,  the  diiitance  of  the  centres  of  the  earth  and  moon 
in  the  machine  may  stUl  be  taken,  as  it  will  produce  no  sensible  error. 

I 
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bar),  lis  365  j  days  u;  to  29^,  or  as  a  year  is  to  a  lunation.  The 
wheels  are  grooved  round  their  edges,  and  in  the  grooves  is  the 
cat-gut  string  G  G  crossing  between  the  wheels  at  X.  On  t\w. 
axis  of  the  wheel  L  is  the  index  F,  in  which  is  the  moon's  axis 
M  for  carrying  her  round  the  earth  E  (fixed  on  the  axis  of  the 
wheel  L)  in  the  time  that  the  index  goes  round  a  circle  of  29 i 
lujual  parts,  which  are  the  days  of  tlie  moon's  age.  Tlie  wheel 
Y  has  the  months  and  days  of  the  year  all  round  its  limb ;  and 
the  bar  A  A  is  fixed  to  the  index  I,  which  points  out  the  days  of 
the  months  answering  to  the  days  of  the  moon's  age,  shown  by 
the  index  F  in  the  circle  of  29^  equal  parts  at  the  other  end 
of  the  bar.  On  the  axis  of  the  wheel  L  is  put  the  piece  1), 
IhjIow  the  cock  c,  in  which  this  axis  turns  round ;  and  in  D  are 
put  the  pencils  e  and  vi,  directly  under  the  earth  E  and  moon 
M,  so  that  m  is  ciirried  round  e,  as  M  is  round  E. 

"  Lay  the  machine  on  an  even  floor,  pressing  gently  on  the 
wheel  Y  to  cause  its  spiked  feet  to  enter  a  little  into  the  floor 
to  secure  the  wheel  from  turning.  Then  lay  a  pa)Xir  about  four 
feet  long,  and  the  pencils  e  and  ni,  cross-wise  to  the  bar;  which 
done,  move  the  bar  slowly  round  the  axis  g  of  the  wheel  Y, 
and  as  the  earth  E  goea  round  the  sun  S,  the  moon  M  will 
go  roimd  the  earth  with  a  duly  proportioned  velocity;  and 
the  friction- wheel  W  running  on  the  floor  will  keep  the  bar 
from  bearing  too  heavily  on  the  pencils  e  and  m,  which  will 
delineate  the  ])aths  of  the  earth  and  moon,  jis  already  descrilxnl 
As  the  index  I  points  out  the  days  of  the  months,  the  index  F 
shows  the  m<x»n's  age  on  these  days,  in  the  circle  of  29^  equal 
parts ;  and  as  this  last  index  points  to  the  diffenait  days  in  ius 
circle,  the  like  numerical  figures  may  l)e  set  to  those  parts  of 
the  curves  of  the  earth's  path  and  moon's,  where  the  pencils  c 
and  7/t  are  at  those  times  nispectively,  to  show  the  places  of  the 
earth  and  moon.  If  the  |)encil  f  be  pushed  a  very  little  otf,  as 
if  from  the  pencil  //i,  to  al>out  4^  ])iirt  of  the  distance,  and  the 
|)encil  iii  pushed  as  much  towards  e,  to  bring  them  to  the  same 
distances  again,  though  not  to  the  same  jK)iiits  of  space ;  then 
as  7/1  goes  round  e,  e  will  go  as  it  were  roimd  the  centre  of 
gravity,  betwe(»n  the  eaith  e  and  moon  m ;  but  this  motion  will 
not  sensibly  alter  the  figme  of  the  earth's  |Kith  or  the  mo(jn  s."* 

ns  III  note  75,  we  made  a  few  reniarkiion  th«  **  Tnyt'ctorium  Luuan.-,"  which 
Khow  that  the  lUfrit  of  the  invention  was  dispiitoil,  and  that  Fei^^uiiou  hud  bcvu 
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"  If  a  pin  as  p  be  put  through  the  pencil  m  with  its  head 
towards  that  of  the  pin  q,  in  the  pencil  e,  its  head  will  always 
keep  thereto  as  m  goes  round  e,  or  as  the  same  side  of  the  moon 
is  still  obverted  to  the  earth.  But  the  pin  />,  which  may  be 
considered  as  an  equatorial  diameter  of  the  moon,  will  turn 
quite  round  the  point  vi,  making  all  possible  angles  with  the 
line  of  its  progress,  or  line  of  the  moon's  path.  This  is  an 
ocular  proof  of  the  moon's  turning  round  her  axis."  (Vide 
Ferguson's  Astronomy,  article  403). 

Seasons'  Illustrator. — It  would  appear  from  our  memor- 
anda, that  it  was  towards  the  end  of  this  year,  1744,  that  Fer- 
guson invented  and  first  used  his  celebrated  simple  Season 
Illustrator,  and  which  has  ever  since  been  used  by  lecturers  on 

charged  with  having  ** pirated"  it  from  the  "Gentleman's  Magazine,"  as  the 
following  letter  from  Ferguson,  to  the  Kev.  Mr.  Birch,  will  show. 

*•  London,  Utfi  Deer.  1752. 
"  Rev.  Sir, 

*'  The  instrument  (the  Trajectorium  Lunare)  was  shown  to  the 
Royal  Society  in  the  year  1745,  and  a  painted  scheme  of  the  moon's  path,  taken 
from  a  drawing  made  by  it,  was  presented  to  the  said  Society  the  same  year,  being 

rublished  at  the  desire  of  the  late  worthy  President,  Mr.  Folkes.  Last  summer 
gave  a  draught  of  the  wheel-work  of  my  orrery  (in  which  Venus  moves 
as  described  by  Signior  Bianchini),  together  with  a  scheme  of  the  Moon's  con- 
cave path,  an<l  a  black-lead  sketch  of  the  instrument  above  describe^!,  for  drawing 
her  path,  to  Mr.  Hawkes,  of  Norwich,  tho  in  his  account  published  in  the  Gent. 
Mag.  for  this  month  (Deer.  1752),  he  has  not  thought  proper  to  mention  it.  I 
am  of  opinion  that  altho'  that  instniment  performs  well  enough  by  itself,  yet  it 
will  not  be  found,  however  varied  from  the  original  plan,  to  answer  so  well  when 
put  to  an  orrery  ;  besides,  it  seems  plain  to  me  that  he  never  tried  it  betore  liB 
published  his  account,  for  if  it  should  be  done  according  to  the  figure  he  has  given, 
the  moon  must  go  the  wrong  way  round  the  earth  in  his  orrery  to  make  the  pencil 
which  describes  her  path  in  the  instrument  added  to  it,  go  the  right  way  round 
the  pencil  which  describes  the  annual  path  of  the  earth. 

'*  I  know  it  has  been  insinuated  that  1  pirated  this  machine  (the  Trajectorium 
Lanarie)  from  a  Magazine  published  some  years  before  my  scheme  of  the  moon's 
path  was  printed.  But  I  am  ready  and  willing  to  declare,  in  the  most  solemn 
manner,  that  1  never  saw  that  Magazine,  nor  heard  of  any  such  thing  being  in  it 
until  last  summer,  when  it  was  handed  about  by  a  certain  person,  with  an 
intent  to  do  me  all  the  prejudice  that  lay  in  his  power.  But  the  figure  of  the 
moon's  path  in  that  Magazine,  instead  of  being  always  concave  to  the  sun,  turns 
off  from  it  in  a  sharp  angle  at  every  new  moon, — the  paths  in  different  lunations 
appearing  like  ao  many  segments  of  lesser  circles  joined  together  at  their  ends, 
with  their  angular  points  all  turned  towards  one  common  centre  where  the  sun  is 
sapposed  to  be  placed. 

'^My  Scheme  of  the  Moon's  Path,  on  large  paper,  is  sold  by  Mr.  Senex,  at  the 
Globe,  opposite  St.  Dunstan's  Church,  Fleet  Street,  Price  Is.  6d. 


Your  faithful  8er\'ant, 

jAMks  Ferguson.  " 


Copied  from  the  Birch  collection  of  Letters  in  the  British  Museum,  by  Mr.  A. 
Burt,  copyist. 
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Astronomy.  We  annex  a  view  of  it.  It  will  be  seen  that  the 
apparatiiH  consists  of  two  lai^e  hoops,  the  one  fitting  within  the 
other,  and  moveable  on  two  pivot-pins,  at  points  directly  oppo- 
site to  each  other.  These  hoops  are  either  supported  on  two 
pillam,  or  held  in  hands,  while  a  second  party,  by  means  of 


a  strong  thread,  luad.s  a  hall  or  glolte  gradnally  round  the  inside 
hoop,  and  if  the  liall  or  glolte  has  the  thread  by  which  it  is  sus- 
pended twi.sted  in  a  direction  from  east  to  west,  it  will  iintwist, 
and  make  the  glolte  rotate  from  west  to  east,  showing  thertihy 
tlie  cause  of  day  and  night ;  and  by  elevating  the  interior  hoop  to 
an  angle  of  23^  degrees,  with  the  exterior  hoop,  which  repi-esents 
the  ecliptic,  and  is  kept  in  a  horizontal  position,  the  hoop  so  ele- 
vated will  show  the  path  or  orbit  of  the  earth.  Those  hoops  being 
taken  to  a  table  on  which  a  lighted  candle  is  standing,  place  tlieni 
around  the  candle — as  in  the  tigure — so  that  the  flame  may  Ixi  in 
the  centre  of  the  hoops,  and  on  a  level  with  the  horizontal  hoop 
representing  the  ecliptic;  all  this  done,  twist  the  thread  by 
which  the  small  globe  is  suspended  in  a  direction  from  vaM,  to 
west,  and  allow  it  to  untwist  itself  while  yon  lead  it  and  the 
globe  slowly  round  the  elevated  hoop,  in  a  direction  fiom  west 
to  east,  and  you  will  see  illustrated,  In  a  very  familiar  and 
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agreeable  maimer,  the  rotation  of  our  earth  on  its  axis  in  the 
proper  direction,  from  west  to  east;  and  if  the  globe,  whilst  thus 
rotating,  be  gradually  carried  round  the  inside  of  the  inclined 
hoop,  the  alternate  succession  and  different  lengths  of  days  and 
nights  throughout  the  year  will  be  made  evident  to  sight,  as  also 
the  varied  change  of  the  seasons,  Spring,  Summer,  Autumn,  and 
Winter.  Referring  to  the  annexed  engraving,  the  letter  A  indi- 
cates the  position  of  the  earth  at  the  vernal  equinox,  21st  March. 
The  centre  of  globe  being  on  a  level  with  the  candle  flame 
(which  represents  the  sun),  will  be  enlightened  from  pole  to  pole, 
same  as  the  globe  is  when  in  the  opposite  position,  thereby  causing 
equal  day  and  night  all  over  the  world.  The  letter  B  shows  the 
position  of  the  earth  at  the  aum/mer  aolatice,  21st  June.  Here 
it  will  be  observed  that  the  small  globe  is  considerably  under 
the  flame  of  the  candle,  so  much  so,  that  its  light  proceeds  to  a 
point  23  i  degrees  beyond  the  north  pole,  enlightening  the  whole 
arctic  circle  and  thereby  causing  any  given  point  north  of  the 
equator  of  the  globe  to  continue  longer  in  the  light  than  in  the 
darkness,  thus  giving  the  longest  day,  mid-summer,  to  the 
northern  surface  of  the  earth.  The  lower  part  of  the  globe  in 
this  position  will  be  found  in  darkness.  The  light  from  the 
candle  falls  short  of  the  south  pole  by  23i  degrees,  quite  the 
reverse  at  the  north  pole;  thus  causing  mid- winter  to  all  the 
surface  of  the  earth  to  the  south  of  the  equator.  The  letter  C 
shows  the  place  of  the  earth  at  the  autumnal  equinox,  23d 
September.  Again,  as  in  the  opposite  position  on  21st  March, 
the  candle  flame  enlightens  the  globe  from  pole  to  pole,  causing 
equal  day  and  night  over  the  world ;  and  lastly,  the  letter  D  in- 
dicates the  earth's  position  at  the  winter  solstice,  23d  Decem- 
ber. Here  the  light  from  the  candle  does  not  reach  the  north 
pole,  but  falls  23^  degrees  short  of  it,  just  as  many  degrees  as 
the  light  went  beyond  this  pole  in  the  opposite  position ;  but 
whilst  the  light  falls  short  of  the  north  pole,  it  penetrates  23A 
degrees  beyond  the  south  pole ;  thus  causing  mid- winter  to  the 
northern  parts  of  the  earth,  and  mid-summer  to  southern  hemi- 
sphere. Thus  at  a  cost  of  a  few  pence,  a  simple  apparatus  may 
be  constructed  to  illustrate  the  two-fold  motion  of  the  earth — the 
alternate  succession  of  day  and  night — with  their  various  lengths, 
and  the  change  of  the  seasons,  in  a  way  little  inferior  to  that 
sho^vn  in  complicated  orreries,  or  other  astronomical  machinery. 
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An  engraving,  similar  to  the  one  we  here  give,  will  be  found  in 
Ferguson's  Astronomy,  Plate  4th,  figure  3d.^^* 

1745. 

The  Trajectouium  Lunare  — Martin  Folkes,  Esq.,  and 
the  Royal  Society. — According  to  our  memoranda,  some  time 
during  the  month  of  February  1745,  Ferguson  took  his  recently 
invented  "  Trujectoriura  Litn/ire,  and  the  delineatwn  it  had 
widey  to  MaHin  Folkes^  Esq.,  ffve  ffteu  Presi4leiit  of  tlie  Royal 
Society,  on  a  Thursday  afternoon^  ^^^  who  expressed  great 
satisfaction  at  seeing  it,  and  was  convinced  that  it  was  a  ^neir 
discovery.  He  took  Ferguson  with  him,  the  same  evening,  to  a 
meeting  of  the  Royal  Society,  and  got  him  to  exhibit  his 
machine  to  the  members,  and  to  show  how  the  deline{iti<m  was 
projected.  At  the  close  of  the  meeting,  one  of  the  members 
invited  Ferguson  to  dine  with  him  on  next  Saturday,  at  Hackney, 
mentioning  that  his  name  was  EUicott,  and  that  he  was  a 
watchmaker."**     Vide  Ferguson's  own  M<'moir,  )).  49. 

11^  Bonny(ta.stk>,  in  hU  A.strononiy,  has  an  engravinc  of  this  .simplo  apimratus, 
improved,  \\v  says,  hut  wc  can  discern  no  tiifferencc  in  Yiis  ongravinp  of  the  figure 
from  that  of  Ferguson,  excepting  in  this,  the  bottom  of  th<*  cnndh'stick  is  round 
and  .stands  on  a  square  table  iiisteail  of  a  round  one.  (See-Bonnycastlo's  Astrtm- 
omy. ) 

**7  It  may  to  many  apiH-ar  remarkabh*  that  Ferguson,  in  1773,  when  he  wrote 
his  Memoir,  shouhl  have  oeen  abh*  to  remember  the  very  day  of  the  week  that  ho 
went  to  the  Koyal  Society  meeting  with  this  instrument.  He  went  to  the  meet- 
ing on  a  Thursday  a/trrnoon,  he  says  ;  but  as  the  l^^yal  Society  meetings  were 
then  always  held,  and  we  Indieve,  still  continue  to  Ix*  hehl  on  a  Thur.tdnif,  it 
wouhi  therefore,  in  this  case,  rtMjuire  no  effort  f>f  the  memory  to  recollect  the  day. 
(Vide  also  note  77). 

H«  The  writer  of  the  short  Memoir  of  'MrniN  Ki.Licorr,  F. U.S."  in  '*  Thr 
Horolnqical  Journal f"  mentions,  that  "  Mr.  EUicolt  fn'qufntly  introduced  frundft 
tJ)  the  Society,  nmong  oUurs,  Dollavd,  Smeafon,  and  Pergxuton."  'f'his,  as  reganls 
Fergu.*ton,  In  a  mistake.  Ferguson  in  his  Memoir  tells  us  that  hr  uyut  to  Martin 
Folkes,  Kn(\.,  the  President  of  the  So<iety,  and  that  the  Pre.Mi<lent  intrtMluceil 
him  to  the  Society,  in  order  that  he  might  show  and  explain  his  Trajectorium 
Lunare,  and  the  <lelineation  it  had  ma<le,  to  the  memU-rs;  on  which  occasion, 
Ferguson  ami  EUicott  apiH'ar  to  have  been  uttrr  stningi*rs,  for  Mr.  EUicott,  at 
the  clohc  of  the  said  meeting,  had  to  mention  to  Fergitson  that  his  **nnme  wa$ 
EUicott,  and  that  he  u-a,s  a  untc/imaker.  '  This  writer  makes  another  mistake 
—he  sajT*,  **  EUicott  who  iras  jfrcsrnt,"  when  Ferguson  showed  hi.s  machin<» 
to  the  Society,  ** ntaled  that  he  had  invented  and  eon.sfructed  a  sitniiar  rnacAin€ 
jnany  yenrs  before.  FcrgwKm  dnuhtint/  the  truth  of  this  ajaertion,  EllieoU 
incited  him  to  dine  at  hift  house  at  Ifackurn^  awl  there  produced  eri^lnfe  trkieJk 
conjiruud  his  statement,"  Ac.  It  will  Ik'  observed  that  this  writer  dors  n<»t  infurm 
us  of  the  source  whence  he  learne<l  that  Fergu.son  **  doufftcd  the  truth  of  EUi" 
roll's  assertion."  If  EUicott  made  "  the  statement,"  as  this  writer  «/t//.<  hi' "did,  it 
is  singular  Ferguson  does  not  tell  us  of  it  in  his  Memoir.  Again,  .su|)iMMiaii|^ 
**  the  statement"  to  have  bt^'n  made,  we  s<-arcely  think  that  F<'rgu.sn|i  would  hmr% 
doubted  the  tnith  of  **  the  state mcnt,"--ysk'  can  imagine  in  such  n  ease,  that  F«r» 
guson  would  express  hia  surpritie,  a  very  dilferent  thing  fiom  doubting  a 
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"  Accordingly,"  says  Ferguson  in  his  own  Memoir,  "  I  went  to 
Hackney,  and  was  kindly  received  by  Mr.  John  Ellicott,  who  then 
showed  me  the  very  same  kind  of  delineationy  and  part  of  tlie 
machine  by  which  he  had  done  it,  telling  ms  thai  he  had  thought 
of  it  twenty  years  befm*e — viz.  in  1725.  /  could  easily  see  by  the 
colour  of  the  paper,  and^  of  the  ink-lines  upon  it,  thai  it  mtist 
have  been  done  many  years  before  I  saw  it.  He  then  told  me, 
what  was  very  certain,  that  he  had  TwUher  stolen  the  thought 
fivTn  me  nor  fvad  I  from  him"  Although  Ferguson  was  there- 
fore not  the  first  who  had  discovered  that  "  the  path  of  the  moon 
was  aluKiys  concave  to  the  sun"  yet  he  had  undoubtedly  all  the 
merit  of  an  original  discoverer. 

The  Moon's  Ck)NCAVE  Path,  by  Ferguson,  Engraved  and 
Published. — As  mentioned  in  note  75,  Ferguson,  at  the  sugges- 
tion of  Martin  Folkes,  Esq.,  and  other  members  of  the  Royal  So- 
ciety, resolved  to  publish  his  delineation  of  the  moon's  concave 
path."^  He  made  out  a  new  projection  on  a  sheet  of  paper  34| 
inches  in  length,  by  6 J  inches  in  breadth,  giving  the  absolute 
motion  for  a  space  of  32  days,  with  a  neatly-written  explanatory 
description  above  and  below  the  delineation,  with  a  dedication  to 
Martin  Folkes,  Esq.,  thus: — "  To  Martin  Folkes,  Esq.,  Presi- 
dent of  the  Royal  Society,  this  Plate  is  dedicated,  by  his 
most  humble  servant,  James  Ferguson.  Published  June 
26th,  1745,  ACCORDING  to  Act  of  Parliament."  This  plate  was 
engraved  by  J.  BiCKHAM,  and  was  sold  by  Mr.  Senex,  at  the  sign 
of  the  Globe,  opposite  to  St.  Dunstan's  Church,  Fleet  Street,  Lon- 
doa   Price  Is.  6d.  (See  note  75.) ^'^^  It  is  now  not  known  how  this 


word  ;  in  short,  since  Ft'rgii.<«)n  makes  no  mention  in  his  Memoir  that  Ellicott 
made  such  **  a  statement,''  we  are  inclined  to  conclude  that  no  siich  statement  nma 
made.  Then,  to  give  Ferguson  a  surprise,  he  invites  him  to  dine  at  his  house, 
and  then  and  there  shows  him,  no  douot  to  his  very  great  surprivse,  the  same  sort 
of  delineation  as  his  own,  of  the  Lunar  Orbit,  and  part  of  the  machine  by  which  it 
had  been  projected.  As  previously  mentioned  (note  78),  Mr.  Ellicott,  in  1772 
dropped  suddenly  from  his  chair,  and  instantly  expired.  (See  Horologic^l  Jour- 
nal, vol.  L,  pp.  152-154,  Memoir  of  John  Ellicott,  F.R.S. 

1*9  Ferguson,  in  a  letter  to  the  Rev.  Dr.  Birch,  Ix)ndon,  of  date  12th  Decern- 
l>cr  1752,  says,  **  The  instrument  %oa^  shown  to  the  Royal  Society  in  the  year  1745, 
and  a  printed  scheme  of  the  moomCs  path,  taken  from  a  dravriTig  made  by  it,  teas 
presented  to  the  said  Society  the  same  year,  being  published  at  the  desire  of  the  late 
worthy  President^  Mr.  Folkes.*'    (See  note  115). 

120  In  same  letter  to  the  Rev.  Dr.  Birch,  Secretary,  Royal  Society,  of  date  12th 
December  1752,  he  says,  "  My  scheme  of  the  nuxm's  pathy  on  a  large  sheet  nfpajier, 
is  sold  by  Mr.  Senex,  at  the  sign  of  the  Cflobe,  opposite  St.  Dunstan's  Church,  Fleet 
Street,  Price  Is.  6d."    (See  letter  in  the  Appendix). 
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sheet  sold.  It  ha«  been  out  of  print  for  upwards  of  a  century. 
Our  fac-simile  of  the  engraving  was  taken  from  the  copy  in  the 
British  Museum,  by  Mr.  Augustus  Burt,  London ;  the  Museum 
number  and  mark  on  which,  is,  No.  ^|g  f  7. — On  the  back  of  the 
title-page  of  Ferguson's  first  work,  a  tract,  entitled,  "  The  Use 
OF  A  New  Orrery  **  (published  about  August  1746),  we  find 
the  following  advertisement  of  this  engraved  sheet  of  the  Moon's 
Path  :— 

*'A  Delineation  of  the  Moon's  Real  Path  in  the  Heavens,  showing  that 
her  progressive  motion  is  always  concave,  both  to  the  Earth  within  her 
orbit,  and  to  the  Sun  on  the  outside  thei-cof.  Price  One  Shilling  and 
Sixpence."  Vide  Ferguson's  Tract,  entitled,  **  Tlie  Use  of  a  New  Orrery," 
1746— Hy  leaf. 

Agnes  Ferguson  bonL — To  Ferguson,  the  great  event  of  the 
year  1745  occurred  on  August  29th.  On  this  day,  his  first  child 
was  bom — a  daughter — and  shortly  afterwards  was  baptized 
Agnes.  On  one  of  the  fly  leaves  of  a  small  pocket  Bible  which 
belonged  to  the  Ferguson  family,  we  find  the  following  entry  in 
Ferguson's  autograph :  ^'^^ 

"Agnes,  bom,  Thursday,  29th  Augt.  1745." 

To  keep  events  in  harmony  with  the  order  of  time  in  which 
they  occurred,  we  must  refer  the  reader  to  date  1763,  where 
will  be  found  an  account  of  the  "  inyHterioxia  disajypearunce  " 
and  subsequent  lil'e  of  this  unfortunate  lady,  which,  previous  to 
our  recent  researches  regarding  her,  had  l)een  recorded  as  **  a 
mystery  which  never  would  in  fivui  be  unravelled.'' 

The  Orrery. — About  the  end  of  this  year  (1745),  Ferguson 
got  the  large  wooden  orrery  finished,  which,  early  in  the  preced- 
ing year,  he,  and  a  turner  in  wood,  &c.,  had  connnenced  to  make. 
In  the  Tract  whicli  Ferguson  shortly  afterwards  published  Re- 
garding it,  he  says  nothing  about  the  wheel- work  numbers 
which  produced  its  various  motions;  but  from  the  account  he 
gives  of  it  in  said  tract,  it  showed,  with  considerable  exactness, 
the  following  motions  and  general  phenomena,  viz.: — Tlie  mo- 

121  This  Bible  is  still  in  ^ood  condition,  and  is  at  present  the  property  of 
Doctor  James  George,  of  Keith,  in  Banffshire,  wlio  kindly  alloweil  our  esteerae«l 
frieml,  Mr.  Ro>>ert  Sim  (of  same  place),  to  take  a  copy  for  ns  of  the  writings  on  its 
several  fly-leaves,  all  which  shall  be  noticeti  in  tlie  order  of  time  to  which  they 
refer,  as  also  in  our  addenda.  This  Bible  is  74  inches  hmg,  4^  inches  bi-oad,  and 
24  inches  thick  ;  and  at  foot  of  the  title-pace  is  *'  London  :  Printed  by  Thomas 
[^kett,  printer  to  the  King's  Most  Excellent  Mtgestv,  and  by  the  assist  of 
Robert  Bai«kett.  M.DCC.LVII.* 
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tion  of  the  sun  from  west  to  east  on  an  iQcUned  axi»,  (in  the 
centre  of  the  machine,)  and  thereby,  the  motion  of  the  solar 
spots;  the  revolution  of  the  planet  Mercury;  the  revolution  of 
Veuus,  and  her  diurnal  rotation  on  an  inclined  axis,  which 
preserves  its  parallelism  during  its  annual  course ;  thus  exhibit- 


Ferguson's  Orrery. 

ing  her  diiferent  length  of  days  and  nights;  her  change  of  sea- 
sons; and  her  progressive,  stationary,  and  retrogressive  aspects  as 
seen  from  the  earth. — Also,  the  revolution  of  the  earth  round 
the  sun,  and  its  diurnal  rotation  on  an  inclined  axis,  which  pre- 
served its  parallelism  during  its  course,  consequently,  show- 
ed the  alternate  succession  and  different  lengths  of  day  and 
night  throughout  the  year,  and  the  change  of  the  seasons. 
The  Synodic  and  Periodic  revolutions  of  the  Moon  were  also 
shown,  and  also  the  diurnal  rotation,  with  the  retrograde  revolu- 
tion of  the  nodes  of  her  orbit,  and  therefore,  all  the  Eclipses  of 
the  sun  and  moon.  On  the  exterior  plate,  covering  the  wheel- 
work,  were  two  dial-plates,  having  indexes,  pointing  respectively, 
when  in  motion,  to  the  hours  of  the  day  of  mean  solar  time, 
and  to  the  day  of  the  moon's  age,  while  a  small  inclined  dial, 
under  the  earth,  showed  sidereal  time.  Directly  opposite  to 
the  earth  rose  a  shaft  that  carried  an  index  which  pointed  out 
on  the  great  ecliptic  circle  (as  it  moved  along  with  the  earth), 
the  names  and  days  of  the  months,  and  the  signs  and  degrees 
of  the  ecliptic.     In  the  tract  previously  alluded  to,  which  is 
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entitled,  "  The  Use  of  a  New  Orrery  made  and  de- 
scribed BY  James  Ferguson — London,  pub.  1745,"  at  page 
38  he  says,  that, — ".  The  justness  of  the  planetary  tiio- 
lions  in  this  orrery  may  be  seen  in  the  following  vnan- 
ner: — Turn  the  handle,"  says  he,  "till  the  pointer  comes  to 
the  1)eginning  of  Aries,  observing  at  that  time  when  the 
meridian  of  your  place  is  turned  toward  the  sun ;  then  set 
the  index  on  the  hour  circle  to  XII  at  noon,  and  the  index 
on  the  sidereal  dial-plate  to  24;  then  turn  the  handle,  and 
as  the  earth  proceeds  forward  in  the  ecliptic,  you  will  see 
sidereal  index  on  its  dial-plate  gaining  time  on  the  solar  index 
in  the  hour  circle,  which  will  always  point  to  the  same  XII., 
when  your  meridian  turns  to  the  sun;  but  in  a  quarter  of  a 
year,  the  sidereal  index  will  be  six  hours  before  the  solar  one ; 
in  half  a  year,  12  hours;  in  three-quarters  of  a  year,  18  hours; 
and  in  a  whole  year,  24  hours  or  a  whole  circle,  which  it  will 
have  gained  on  the  solar  index  in  365  days,  or  so  many  turns 
of  i\m  handle.  Note  upon  the  ecliptic  the  day  of  any  new  moon^ 
and  fix  a  bit  of  paper  over  against  her  on  the  wall,  as  seen  from 
the  earth ;  then  turn  the  handle  27^  ***  times  round,  which  will 
bring  the  moon  round  the  earth,  so  as  to  point  from  it  to  the 
})it  of  paper  again ;  but  to  bring  her  round  from  the  sun  to  the 
sun  again,  requires  29^  turns,  and  the  ix)inter  on  the  ecliptic 
will  have  passed  over  so  many  divisions  to  the  day  of  the  next 
new  moon,  because  as  every  turn  of  the  handle  brings  any  meri- 
dian semicircle  upon  the  earth  quite  round  from  the  sun  to  the 
sun  again,  and  ctirries  the  solar  index  round  its  hour  circle,  so 
it  advances  th(;  pointer  on  the  ecliptic  one  day  forwjird  among 
the  months.  Turn  on  till  twelve  hmations  are  accomplished, 
which  will  happen  eleven  days  before  the  |X)inter  comes  again 
to  the  same  day  on  the  ecliptic  from  which  you  began  to  com- 
pute;  and  it  is  commonly  known  that  twelve  lunations  come 
eleven  days  short  of  a  solar  year,  which  is  the  foundation  of  th(» 
epact.  Turn  the  handle  till  the  line  of  the  nodes,  if  pnMluced, 
would  pjuss  through  the  sun's  centre ;  then  note  the  place  of  the 
j)ointer  among  the  degrees  of  the  ecliptic,  and  turn  the  handle 
till   the  siime  node,  in  the  line  of  nodes,   comes   l>etween   the 

*''*-  Tlu^e  27 1  turns  of  Ihe  handle  of  the  omry  appears  to  In-  a  tyixi^rraphu-al 
error,  ils  a  {MTitj^lical  revolution  of  th<>  moon  contains  27  dayn  7  hours  \'A  min.  6 
s»*<'.,  or  ill  round  iiuniljera,  27  <lav»  8  hours  =  27^  ;  therefore,  in.stead  of  27 ji,  re«d 
"  27 •»  times  round."  We  are  in<:liQC<l  to  think  that  Ferj^uson,  in  this  description 
of  hiK  early  orrer)*  gives  the  jiorio<ls  and  results  in  round  numbern. 
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centre  of  the  earth  and  of  the  sun  again ;  stop  there,  and  you 
will  see  the  pointer  cut  the  ecliptic  almost  19  degrees  short  of 
what  it  did  before ;  then  turn  the  handle  till  the  pointer  is  car- 
ried forward  that  19  degrees  (in  which  time  the  nodes  are  still 
moving  backward)  and  the  line  of  the  nodes  will  be  gone  19^ 
degrees  backward,  which  is  their  retrogradation  every  year. 
This  shifting  backward,  or  contrary  to  the  order  of  the  signs,  is 
the  reason  why  the  eclipses  happen  every  year  sooner  than  they 
did  the  year  before,  whereby  they  are  gradually  removed  from 
the  consequent  toward  the  antecedent  signs.  If  you  put  a  bit 
of  paper  or  a  patch  on  the  sim,  over  against  any  part  (^f  the 
ecliptic,  so  as  to  be  just  coming  in  sight  of  the  earth,  and  then 
turn  the  handle  25^  times  round,  the  sun  will  have  carried  the 
paper  or  patch,  so  as  to  point  at  the  same  place  of  the 
ecliptic  again,  but  it  will  require  two  turiLs  more  to  bring  it  in 
view  from  the  earth  again,  because  the  earth  has  been  going 
forward  in  the  ecliptic  while  the  sun  was  turning  round  its 
axis.^^^ 

If  you  observe  any  meridian  semicircle  of  Venus  that  looks 
toward  the  sun,  and  turn  the  handle  24^  times  round,  the  same 
semicircle  will  again  be  turned  toward  the  sun,  but  he  will  not 
be  vertical  to  the  same  place  as  l)efore.  If  you  first  set  Venus 
and  Mercury  by  hand  between  the  earth  and  the  sun,  and  note 
their  places  in  the  ecliptic,  by  laying  a  thread  from  it  over  them 
to  the  sun,  and  then  turn  the  handle  88  times  round.  Mercury 
will  be  gone  quite  round  so  as  to  point  from  the  sun  toward  the 
same  place  of  the  ecliptic  again.  But  to  bring  him  in  a  right 
line  between  th(j  earth  and  the  sun,  or  to  his  next  inferior  con- 
junction, will  require  28  turns  more,  in  all,  IIG  days.^^*  All 
this  time  Venus  has  gone  little  more  than  half  round  the  cclip- 

123  Early  in  last  century  some  astronomical  writers  gave  the  period  of  the  sun's 
rotation  as  25  days  14  ho.,  25  (lays  12  ho.,  25  days  H  houi-s,  &c.  Ferguson  here 
adopt*  25  days  12  ho.  =  254  days  for  his  period.  About  the  middle  of  last  cen- 
tury, a  sidereal  rotation  of  the  sun  on  his  axis  wtis  supposed  to  be  done  in  25  d. 
7h.  59  rain.    The  true  i)eriod,  however,  appears  to  be  25  d.  10  h.  0  min.  2  88  sec. 

124  The  conjunctive  pcriotl  of  any  given  planet  may  be  found  by  multiplying 
the  sidereal  periods  of  revolution  into  each  other,  and  dividing  by  a  divisor  aris- 
ing from  the  difference  of  the  periods  thus: — Required  the  time  of  the  conjunctive 
periods  of  Mercury  and  the  Earth.  The  sidereal  jwriod  of  Mercury  is  87d.  23h. 
I5m.  36*128.,  or  decimally  expressed,  87*969168  days.  The  sidereal  period  of 
the  Earth  is  365 d.  6h.  9m.  10  11  sec,  or  decimally,  365  256367  days,  and 
365-256367X 87 -969168  =32131298711692656;  and  from  365 -256367 -87 -969168 
=  277-287199  for  a  divisor.  Therefore,  32131298711692656-^-277  287199  = 
115*8773  days,  which,  when  reduced,  isll5d.  21  h.  3m.  18-72s.,  or  in  round 
numbers,  nearly  116  days,  as  produced  by  Ferguson's  machine. 
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tic,  and  therefore  you  must  turn  the  handle  109  times  more 
round,  which  will  complete  her  revolution,  equal  to  225  days  in 
round  numbers.  But  to  bring  her  to  her  next  inferior  conjunc- 
tion, you  must  turn  the  handle  258  times  more  round,  which, 
added  to  the  former  225,  makes  583  turns,  equal  to  a  year  and 
218  days.*'* 

The  motions  of  Venus  and  Mercury  come  nearer  the  truth  in 
this  machine  than  what  is  here  mentioned,  but  if  they  did  not, 
they  would  still  be  near  enough,  when  they  are  so  quickly  shown 
as  by  turning  the  handle,  which  may  be  365  times  done  in  less 
than  a  quarter  of  an  hour,  and  in  this  quick  way  of  instruction, 
the  fractional  parts  of  hours  and  minutes  in  the  annual  revolu- 
tions cannot  be  observed,  and  consequently  must  be  lost  as  to 
sense. 

I  almost  believe  it  is  in  vain  for  man  to  pretend  to  make  the 
planetary  motions  so  exact  in  a  machine  as  for  ever  to  agree 
with  their  originals  in  the  heavens;  but  if  I  was  to  fit  an  orrery 
to  the  true  motions  of  a  well-going  clock,  I  would  at  a  small 
additional  charge  make  it  so,  as  when  moved  by  the  clock,  to 
perform  the  earth's  annual  motion  in  365  days  5  hours  48 
minutes  57  seconds ;  ^'^^  its  motion  round  its  axis  (or  sidereal 
day)  in  23  hours  56  minutes  4  seconds  6  thirds ;  "^  its  solar  or 
natural  day  in  24  hours ;  the  moon's  motion  round  the  earth 
in  her  orbit  in  27  days  7  hours  and  43  nunutes ;  **^  from  new 
moon  to  new  moon  again  in  29  days  12  hours  45  minutes; 
Venus's  annual  revolution  in  224  days  17  hours;  ^'^  her  diunial 

^'^^  To  asciM-taiii  the  conjunctive  period  of  Venus  with  the  Earth,  see  rule  in  liwt 
note.  The  si<iereal  revolution  of  Venus  round  the  Sun  is  accomplished  in  22<ld. 
lt)h.  49ni.  1093s.,  which,  when  deciinallv  expressed,  is  224  "700821  days;  and 
the  sidereal  revolution  of  the  earth  round  tlie  sun  is  done  in  365il.  6h.  9ui.  10*1  Is. 
decimally  expressed,  365'256367  davs  ;  therefon*,  365-256367  x  224-700821  = 
82073-405540377307,  and  224-70082'l— 365  256367  =  140  555546  for  a  divisor. 
Hence,  82073  405540377307 -^140 -555546  =  583  921 5  days,  reduced  is  583d. 
22h.  6ni.  57 "6 sec,  a  conjunctive  perio<l  done  up<in  that  produced  by  this  orrer>'. 

!■-*»  It  is  quite  ini|K>ssiblo  to  pro<luce  a  i>eriod  of  365d.  5h.  48m.  57s.  by  means 
of  wheel-work;  the  neare.st  approach  t<»  su«h  a  |>oriod  is  by  the  ratio  or  wheel- 
work  Kerjcu.son  uses— viz.  ^  x  ^  x  /»  =  rtV*fr$  —  1  ^^1 75  -r-  392  =  365  <l.  5  h. 
48  ni.  58-78s.  How  Ferguson  may  have  obtained  his  ratio  ofy^^  will  lie 
found  in  note  133. 

l*''7  Tliis  period  of  23h.  56ni.  4s  6th<ls.  may  Ihj  ascertained  thus: — The  sun 
makes  365  apparent  revolutions  round  the  earth  in  a  year,  the  stars  366  revolu- 
tions. The  solar  year  is  365<i.  5h.  48m.  61-6,  or  decimally,  365242264  days,  to 
which  add  me  day,  and  it  will  give  366*242264,  that  is,  the  sun  makes  365242264 
apiMirent  revolutions  round  the  earth  in  a  solar  year,  and  the  stars  366*242264 
levolutions.  Therefore,  365  242264  ^  366242264  =  99726957  of  a  solar  day: 
^^ft^<M^  of  a  day  is  23h.  56m.  4s.  5'i5thd8.,  being  the  true  i)eriod,  and  is  nearly 
what  IS  shown  by  the  orrery. 
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motion  in  24  days  8  hours ;  Mercury's  annual  motion  in  87  days 
23  hours ;  ^^  and  the  sun's  motion  in  25  days  6  hours.  How 
near  the  truth  these  are,  I  leave  to  the  judgment  of  those  who 
have  read  astronomical  accounts  of  the  celestial  motions." — (Vide 
Ferguson  8  "  Use  of  a  New  Orrery.  London,  1746/'  pp.  38 — 41) ; 
also,  see  notices  of  his  future  orreries  under  their  respective 
dates. 

We  now  annex  a  plan  and  section  of  the  wheel-work  of 
this  orrery,  accompanied  by  a  full  description  of  the  ma- 
chine, extracted  from  Ferguson's  "  Select  Mechanical  Exer- 
cises," a  careful  perusal  of  which  will  enable  any  practical 
mechanic  to  construct  one  for  himself.*^* — "  In  the  annexed  en- 
graving, Fig.  1  is  the  ground-plan  of  the  wheel-work  of  the  orrery. 
The  numeral  at  each  wheel  shows  the  number  of  teeth  in  that 
wheel,  and  the  shaded  parts  show  where  the  teeth  of  anyone  wheel 
take  into  the  teeth  of  another,  as  the  one  turns  the  other.  Fig. 
2  is  a  section  or  side  view  of  all  the  wheel-work  that  can  be 
brought  into  sight.  But  in  this,  some  few  wheels  cannot  be 
shown,  for  in  the  orrery  itself,  take  a  view  of  the  wheels  on  any 
given  side,  some  of  them  will  be  unavoidably  hid  from  sight  by 
others  that  are  between  them  and  the  eye.  Those  that  come  in 
sight  in  Fig.  1  have  the  same  numeral  figures  set  to  them  as  the 
like  ones  have  in  Fig.  2,  and  also  the  same  letters  of  reference ; 

J28  The  true  mean  i^eriodic  revolution  of  the  moon  is  accomplished  in  27d  7h. 
43m.  4*678.,  and  a  mean  synodic  revolution  in  29d.  i2h.  44m.  2'888. 

**»  Venus's  mean  tropical  revolution  round  the  sun  is  performed  in  224d.  16h. 
41m.  31*05s.,  rotation  on  axis  not  knoum.  Mercury's  mean  tropical  revolution 
round  the  sun  Is  done  in  87d.  23h.  14m.  35-98s.,  and  the  sun's  rotation,  25d.  lOh. 
Ora.  2*880.  During  last  century  the  solar  rotation  was  variously  estimated  hy 
astronomical  authors  at  25d.  6h., — 25d.  7h.  58m., — 25d.  12h.,  and  at  25d.,  14h., 
Ac.  Ferguson  has  adopted  the  minimum  of  these  periods,  all  which  periods 
correspond  in  round  numhers  to  the  periods  shown  by  this  orrery. 

130  The  tropical  revolution  of  Mercury  round  the  sun  is  accomplished  in  87d. 
23h.  14m.  86*98s.  This  orrery  period  of  Mercury  is  therefore  14m.  36s.  minus 
the  true  mean  period  of  the  planet. 

181  Fei*gU8on,  in  his  **  Selict  Mechanical  Exercises,''  does  not  give  the  diameter 
of  the  wheels  and  pinions  of  this  orrery,  they  are  only  to  be  found  in  his  **  Tables 
and  Tracts, "  from  which  they  have  been  taken,  and  are  thrown  into  this  descrip- 
tion in  order  to  render  it  more  practically  useful.  (Vide  Fei^ison's  **  Tables  and 
Tracts,"  pp.  160—167,  1st  Edit). 

After  a  lengthened  search  for  a  copy  of  Fei^guson's  ^*  Select  Mechanical 
Extrdses,'*  we  were  at  last  successful  in  procuring  one  at  an  old  book-stall  in 
Edinburgh,  in  July  1827.  After  a  careful  study  of  the  arran^ments  of  the  sev- 
eral wheels  given  in  Plates  6  and  7  of  this  book,  and  the  descnption  of  them  there 
fiven,  we  commenced  making  one  in  October  of  that  year  (all  of  brass),  and 
Dished  it  in  May  1828,  and  enclosed  the  wheel- work  in  a  case  of  12  sides,  as  is 
shown  in  the  print  of  the  external  view  of  the  orrery.  The  wheels  were  only 
|d  part  of  the  aiameters  here  given. 


80 


EXTENDED  MEMOIR  OF 


On  B,  the  axis  of  the  handle  is  a  pinion  T  of  8  leaves,  -^ 
inch  in  diameter,   and  turns  a  wheel  U   of  25   teeth,  2*22 

29*5305887  decimally  expressed;  hence,  the  prime  solid  or  fraction  of  ^.^^yy^%y 
which,  on  being  reduced  by  this  continuous  fraction  process  (to  be  fully  ex- 
plained in  the  next  note,  in  finding  numbers  for  an  annual  train  of  wheels),  we 
arrive  at  the  following  ratios :— A,  ^,  A,  ^,  ^,  j^^j,  rli^,  ^iWr*  ^' 
although  tI^  is  not  to  be  found  iu  this  accurate  process,  yet  by  an  engrafting  or 
adding  of  the  fourth  and  the  sixth  ratio  together,  we  obtain  Feivuson's  numl^rs, 
viz.  VA^+TlfT=Ti^'  Ferguson  seems  never  to  have  been  able  to  get  wheel - 
work  to  produce  a  lunation  more  exact  than  29  d.  12h.  45  m.  (a  period  about  57 
seconds  too  slow  in  a  lunation)  excepting  in  one  instance  in  which  he  uses  a  laigte 
wheel  of  235  teeth,  and  a  pinion  of  19  leaves,  which  will  be  noticed  in  our  de- 
scription of  that  orrery.  Fig.  1  in  the  annexed  engraving  shows  Ferguson's  ar- 
rangement for  the  wheel-work  of  his  lunation  ;  if  such  oe  adopted,  we  would 
suggest  contrcUe  wheel  30  to  be  made  a  bevel  wheel,  and  the  upper  half  of  the 

Fig.  1. 


whole  of  wheel  64  bevelled  oil'  to  correspond  to  it, — the  lower  half  being  left  plain, 
would  work  same  as  shown.  We  would  recommend  the  arrangement  shown  in 
Fig.  2  in  preference  to  that  in  Fig  1,  thus  doing  sway  with  contrate  and  bevel 
wheels  altogether,  as  also  the  screw,  and  giving  a  more  simple  and  much  better 

Fig.  -2. 
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tiction  for  these  wheels: — thus,  wheel  64  becomes  useless,  and  on  its  axis  a  pinion 
of  8  leaves  turns  in  24  h.  and  drives  wheel  30,  and  its  pinion  of  8  drives  63  round 
in  29  d.  12  h.  45  m.  We  may  here  note  that  the  last  lunar  ratio  but  one  we 
hero  give,  fHSr  cannot  be  adopted,  because  25101  when  divided  by  9  leave 
2789,  which  is  a  prime  number^  and  therefore  cannot  \ye  further  reduced ;  the 
next  ratio  above  this  is  ^iVW>  ^"*i  which  can  lie  arranged  thus: — llxff  X-^ 
pinion  12  turns  round  in  24  h.  and  drives  a  wheel  of  52  teeth,  having  on 
Its  axis  a  wheel  of  22  teeth  that  turns  one  of  58  teeth,  on  whose  axis  is  a 
wheel  of  53  teeth,  which  turns  round  a  wheel  of  137  teeth  in  29  d.  12  h.  44  m. 
2*881  s.  The  true  mean  period  of  a  lunation  being  29  d.  12  h.  44  m.  2*8878.; 
therefore,  this  last  train  is  the  most  perfect  that  can  be  found  clear  of  prime 
numbers.     A  very  simple  and  tolerably  accurate  train  may  be  obtained  by 

1447  4» 

adding  the  following  lunar  ratios  together, — viz.     SJJ^nd  !!     If  we  take  the 

fraction  ^^  it  will  firoduce  a  period  of  29  d.  12  h.  44  m.  26  a.  as  2392  •-  81  = 
29*530964  =  29  d.  12  h.  44  m.  26  s.,  being  a  period  within  24  s.  of  the  true  mmn 
revolution. — 2392  may  be  broken  down  into  52  and  46,  and  81  into  9  and  9,  and 
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inches  in  diameter,  which  turns  another  wheel  V  of  the  same 
number  and  size,  on  whose  axis  is  a  pinion  W  of  7  leaves,  -^^q 
inch  in  diameter,  which  turns  a  wheel  X  of  69  teeth,  412  inches 
in  diameter,  on  whose  axis  is  a  pinion  Y  of  7  leaves,  j^^^^  inch  in 
diameter,  which  turns  a  wheel  Z  of  83  teeth,  612  inches  in  dia- 
meter, once  round  in  365  days  5  hours  48  minutes  57  seconds, 
and  carrying  the  earth  round  the  sun  in  that  time,"'  for  in 

the  train  will  become  ^  x  ^ ;  pinion  9  revolves  in  24  h.  and  turns  wheel  46,  on 
whose  axis  is  also  a  pinion  of  9  leaves,  which  turns  wheel  52  once  round  in  29  d. 


2#/f0CNU->9 


12  h.  44  m.  26  s.;  for  a  train  of  two  wheels  and  two  pinions,  this  is  perhaps  tlie 
most  simple  and  accurate  train,  free  of  prime  numbers,  which  can  be  found.  See 
the  annexed  section  for  arrangement  of  the  wheel-work. 

1*3  As  we  have  already  remarked,  the  art  of  computing  ratios,  and  trains 
of  wheel -work,  by  continuous  fractions,  was  unknown  until  the  year  1771,  five 
years  before  Ferguson's  death.  Camus,  in  liis  **  Cours  dc  Mathematiques,*'  Paris, 
1767,  gives  rules  for  determining  trains  for  planetary  revolutions,  but  in  a  way 
so  very  tedious,  that  few  would  be  found  to  trouble  themselves  with  it ;  several 
pages  of  his  **  Cours  "  are  taken  up  with  the  problem  of  a  motion  derived  from  12 
hours  to  pro<luce  a  period  of  865  d.  5  h.  49  m.  Probably  it  was  by  such  a  proce.ss 
as  Camus  s,  that  M.  Passeman  took  20  years  to  calculate  trains  of  wheel-work 
for  the  solar  system,  which  could  now  be  done  in  as  many  days  by  the  applica- 
tion of  continuous  fractions  (or  doctrine  of  exhaustions).  Benjamin  Martin  of 
London  introduced  the  method  of  wheel-work  calculations,  by  continuous  frac- 
tions, in  1771,  and  about  the  same  period  it  was  successfully  carried  out  by 
Antide  Janvier  of  Paris,  in  the  computation  of  the  wheel-work  of  his  great  Pla- 
netarium. Perhaps  no  one  has  done  so  much  in  applying  continuous  fractions 
to  wheel -work,  as  our  late  friend  the  Rev.  Dr.  William  Pearson,  who,  between 
the  years  1800  and  1820,  made  a  great  many  calculations  by  this  new  method 
for  his  large  Orrery — Planetarium — and  Satellite  machines. 

Referring  to  Camus's  problem,  viz.  ffiven  a pWw«  mover  of  12  hours;  query, 
the  wheels  and  pinions  necessary  to  produce  a  motion  of  365  d.  5  h.  49  m.  ?  after 
a  lengthened  and  very  tedious  process,  he  arrives  at  the  solid  fraction  of  \^^zt 
which  he  breaks  down  into  wheels  and  pinions,  thus : — wheels  83,  69,  26,  and 
pinions  7,  7,  4,  that  is,  83  X  69  X  25  =  148176,  and  7  X  7  X  4  =  196.  Instead  of  a 
mover  of  12  hours  as  in  clocks,  let  us  suppose  one  of  24  hours,  at)  used  in  orreries, 
and  the  solid  fraction  will  become  y^iVsi  ^^^^  ^^^  wheels  and  pinions  as  follow : 
— 83,  69,  25  for  the  wheels,  and  7,  7,  8  for  the  pinions;  that  is,  suppose  a  pinion 
of  8  leaves  turns  round  in  24  hours  and  drives  a  wheel  of  26  teeth,  which  has  on 
its  axis  a  jduion  of  7,  which  drives  a  wheel  having  69  teeth,  on  whose  axis  is  a 
pinion  of  7  leaves,  which  turns  wheel  83  once  round  its  axis  in  365  d.  5  h.  48  m. 
58*77  «.,  a  very  close  approximation  to  the  periotl  proposed  : — the  solid  fraction 
Y^f^  =  ^  ^iV  ^iV*  ^1^6  exact  numbers  used  by  Ferguson  for  the  annual  train 
iu  tils  best  orrenos  and  astronomical  clocks. 

We  shall  now  give  an  example  of  continuous  fractions  as  applied  to  finding  out 
a  ratio  for  a  period  of  365  d.  5  h.  48  m.  65  s. ,  being  the  mean  length  of  a  year  as 
estimated  in  Ferguson's  time.  Before  goin^  into  this  problem,  it  will  be  neces- 
sary to  give  the  rule  by  which  the  process  is  to  be  conducted,  thus : — Any  ratio 
between  two  given  numbers  being  proposed,  consisting  of  many  places  of  figures,  to 

find  a  set  of  integral  numbers  that  shall  bo  the  nearest  that  given  ratio. Rule. 

— Divide  the  consequent  by  the  antecedent,  and  the  divisor  by  the  first  remain- 
der, and  the  last  divisor  by  the  last  remainder,  till  nothing  shall  remain,  in  the 
same  way  as  finding  the  greatest  common  measure  for  any  two  numbers  ;  then, 
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this  wheel  ai*e  four  short  pillars,  whose  upper  ends  are  fixed  into 
the  lower  plate  of  a  moveable  frame  aaaaaaa  (Fig.  1),  that 

for  the  teniiH  of  the  first  ratio,  unity,  will  always  be  the  first  antecedent,  and  the 
first  quotient  the  first  consequent ;  for  the  second  ratio,  multiply  the  first  antece- 
dent and  con8e«iuent  by  the  second  quotient,  and  to  the  product  of  the  antecedent 
add  0,  and  to  the  consequent,  add  1,  and  the  sum  shall  be  the  terms  of  the  second 
ratio.  For  the  following  ratios,  multiply  the  last  antecedent  and  consequent  by 
the  next  quotient,  and  to  the  product,  add  the  last  antecedent  and  consequent 
but  one,  and  the  sum  shall  be  the  present  antecedent  and  consequent.  It  may 
be  remarkmi,  that  if  the  terms  of  the  given  ratio  are  not  prime  to  each  other,  they 
must  be  made  so  before  the  proposed  operation  is  begun. 

Attending  to  these  rules,  we  shall  proceed  to  the  solution  of  the  question  of  the 
period  proposeil.  In  the  first  place,  the  period  of  365  d.  5h.  48  m.  668.  must  be 
thrown  into  a  decimal  value  thus : — 5  h.  48  m.  65  s.  =  2423  of  a  day;  consequently, 
365  '2423  days  is  the  ]>eriod  decimally  exin-essed,  and  as  the  axis  which  is  assumed 
to  turn  once  round  on  its  axis  in  24  hours  is  the  prime  unit  from  which  the  an- 
nual motion  is  to  be  derived,  it  must  nece8£»arily  w  expressed  by  a  unt/,  and  as 
many  cyphers  as  there  are  figures  in  the  oxpressiou  of  the  fraction  of  a  day,  which 
in  the  present  case  are  four,  then  1  '0000  is  the  antecedent,  and  365*2423  the  con- 
sequent ;  therefore,  the  solid  fraction  becomes  yiV'.}}^ j,  and  as  they  are  prime  to 
each  other,  the  ojteration  may  be  proceeded  with. 


0|>eration : —  Therefore 

1-0000)365*2423(365.4.7.1.6.1.1  quotients,       0     X365+     ^ 
365*0000 


2423)10000(4 
9692 


si] 


4+     ^     = 


308)2423(7 
2156 


267)308(1 
267 
41)267(6 
246 

"21)41(1 
21 


20)2ia»H»yX     l-f»IIW 
20 

1 


Ratia 
uUl    2d. 

TT?^   3d. 

T^h^  4th. 
lUhs  5th. 

itim  6th. 

rrWrj  7th. 


The  last  ratio  j^Wtf  ••<>nies  very  near  upon  the  periotl  projx)se<l,  for  177873  -j- 
487=365*242*2998  =365  d.  5  h.  48  m.  54  s.  42  thds.,  l>eingonly  18  thinK  minus 
the  j)eri(Ml  reijuirod;  but  such  a  fraction  beromes  useleH.s  in  practice,  a.s  487  is  a 
prime  numl>er,  and  therefore  cannot  be  reducnl.  The  ratio  next  the  last  one  is 
5!3?j»  an<l  94963-^260  =  365*2423077,  or  365  d.  5h.  48  m.  55  s.  28  thds.,  a 
peniKi  making  an  yearly  error  of  23  thirds  too  slow ;  but  as  this  solid  fraction 
IS  not  pritnCf  it  is  ca|>able  of  l)eing  reduced  into  fractions  suitable  for  a  train  of 
wheels,  and  l>eco!iies  a  very  desimble  ratio  ; — thus, — 


11)94963 
^^^Hencell  X  89x97 


=  94963,  and 


2)260 

2)130 

5)66 

13 


or  2x10  X  13 


This  fractional  ratio  will  therefore  W  ^  x|^  x  A^,  but  as  the  first  part  of  the  frac- 
tion ^  cannot  be  luied,  it  must  be  multiplied  by  some  number  so  as  to  raise  it. 
Suppose  we  multiply  it  by  5,  then  ^«j  x  5  =  ^^,  which  is  ]»rt»cisely  of  the  same  value 
as  -fi;  the  working  or  practical  fraction  therefore  l>econie»  \%  >  l^  ^  H  =  vHf  r  I 
Tlierefore,  let  a  pinion  of  10  revolve  in  24  hours  and  turn  a  wheel  of  55  teeth,  on 
whose  axis  is  another  pinion  of  10,  which  turns  whiid  87,  which  has  a  pinion  of 
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turns  round  on  a  fixed  upright  pin  in  the  centre  of  the  plate 
A  A  A  A,  and  contains  the  above  mentioned  wheels  belonging 
to  the  Earth  and  Moon,  so  that  the  whole  frame  goes  round  the 
centre  pin  in  the  same  time  with  the  wheel  Z. 

This  last  wheel  cannot  be  seen  in  Fig.  2,  because  it  lies 
within  the  thick  wheel  G,  which  is  only  a  thick  ring,  having 
160  teeth  on  its  outside.  Its  innermost  side  is  represented  by 
a  dotted  circle  in  Fig.  1,  and  it  is  kept  in  its  place  by  three 
rollers  marked  *  *  *  which  turn  upon  pins  fixed  in  the  great 
immovable  plate  A  A  A  A. 

As  the  uppermost  edge  of  the  contrate  wheel  F  (Fig.  2)  must 
come  a  little  way  through  the  plate  A  A  A  A,  in  order  to  turn 
the  ring  wheel  G  that  lies  on  the  upper  side  of  this  plate,  and  as 
this  wheel  turns  the  wheel  H  of  32  teeth  that  belongs  to  the 
Earth's  diurnal  motion,  it  is  plain,  that  as  the  wheel  H  must  go 
round  G,  in  a  year,  by  the  annual  part  of  the  work,  G  must  be 
thick  enough  to  turn  H  at  such  a  distance  from  or  above  the 

13  that  tiinis  97  once  round  in  the  period  of  365  d.  5  h.  48  m.  55  s.  23  thds.    (See 
the  annexed  section  of  the  wheel-work).    Had  FergiiRon  been  acquainted  with  this 

\  n  r  M    9. 

\54a  5  4»  M'58 

~97 


^^^(ii^^'MmMii.^^mmM^^^^^^^^Mmy'^jsc 


methotl  of  linding  tiuius  to  produce  accurate  i>eriods,  he  would  undoubtedly  have 
had  recourse  to  it.  Instead  of  always  keeping  fast  to  the  train  of  /s  x  ^g-  X  ^j  pro- 
ducing 365  d.  5  h.  48  m.  5877  s.,  being  an  yearly  error  of  877  s.  slow,  he  would 
have  dlHcovered  our  numbers  4^  x  |4^  x  ^f  producing  365  d.  6  h.  48  m.  55  38  s., 
which  is  only  23  thirds  too  slow, — a  periotl  much  nearer  than  the  3  77  seconds 
per  tropical  year. 

Ferguson's  numbers,  t^^?  *s  ^^^  *o  be  found  in  the  above  ratio  in  their  na- 
tural fluxion,  but  nevertheless  they  may  be  produced  by  an  ingrafted  process,  as 
follows : — Take  the  4th  ratio  t^st  »"*!  multiply  it  by  11  (instead  of  6),  and  then 
add  to  it  the  3<l  ratio  thus : — 

T^Vkj  X 11  -f  ^^^Tt  =  T4ViVs  =  Ferguson's  fraction. 
But  as  Ferguson  appears  to  iiave  known  nothing  of  this  method  when  he  made 
his  calculation,  his  fraction  could  not  be  produced  by  such  a  method.  We  are 
inclined  to  think  that  he  arrived  at  the  solid  fraction  t^Vtt  ^X  ^^^  same  process 
we  have  given  in  our  hmt  note,  viz.  bv  determining  on  the  number  of  pinions  and 
the  leaves  each  should  have,  so  that  t'heir  united  value,  employed  as  a  multiplier 
on  the  year  period,  might  produce  a  whole  numbrr,  or  one  verj'  near  to  it ;  after 
A  great  many  trials  with  ])inions  of  6,  7,  and  8,  diversified  in  every  manner  of 
way,  he  would  discover  that  the  only  arrangement  with  three  sets  of  pinions 
multiplied  into  each  other,  and  again  used  as  a  multiplier  for  the  period  of  the 
year,  were  pinions  of  8.7.7.  thus  :— 8  X  7  x  7  =  392  and  365*2423x392  = 
143174*9816,  a  decimal,  nearly  equal  to  143175,  a  number  capable  of  being 
reduced  into  25  x  69  x  88.  Ferguson  therefore  adopted  the  i^^Sz  =  A  ^  bV  ^  /s 
as  the  moat  accurate  ratio  that  he  could  find  for  producing  tlie  period  of  his  solar 
year. — We  have  thus  been  particular  with  Ferguson's  period  of  a  solar  year  in 
order  to  show  how  he  probably  fuund  his  ratio,  and  also  to  show  how  .such  culcu* 
latiuns  are  performed  with  greater  ease  and  accuracy. 
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plate  A  A  A  A,  that  wheel  H  may  go  over  the  top  of  F  without 
touching  it ;  otherwise,  when  H  came  round  to  F,  it  could  not 
pass  by,  and  would  stop  the  annual  motion. 

In  the  centre,  just  above  the  upper  surface  of  the  moveable 
frame,  plate  aaaa,  is  a  fixed  wheel  b  of  40  teeth,  2*95  inches 
in  diameter,  taking  into  the  teeth  of  the  wheel  c,  which  has  also 
the  same  number  of  teeth  and  diameter;  and  these  take  into 
the  teeth  of  a  third  similar  wheel,  rf.  The  axis  of  this  last  wheel 
is  hollow,  and  the  top  of  it  is  fixed  tight  at  K  (see  Fig.  2)  in  the 
piece  K  L  M  that  carries  the  Earth.  This  part  of  the  work  keeps 
the  Earth's  inclined  axis  in  a  constant  parallelism  in  its  annual 
course  round  the  sun ;  for  as  cZ  is  connected  with  the  fixed  wheel 
b  by  means  of  the  intermediate  wheel  c,  and  c  rolls  or  goes  round 
b  by  the  annual  work,  and  as  b,  c,  and  d  have  equal  numbers  of 
teeth,  d  must  always  preserve  its  parallelism  throughout  its 
annual  motion.'**^  The  axis  of  6  is  fixed  into  the  immoveable 
plate  A  A  A  A,  and  it  is  hollow,  to  let  the  axis  of  some  wheels 
below  that  plate  turn  within  it. 

The  solid  spindle  or  axis  of  the  wheel  I  of  32  teeth,  turns 
within  the  hollow  axis  of  wheel  d  of  40  teeth ;  and  on  the  top 
of  this  solid  spindle  is  the  small  wheel  K  of  12  teeth,  which 
turns  the  earth  round  its  axis  by  the  wheels  L  and  M,  of  equal 
number  and  size  with  K,  as  already  mentioned. 

The  hollow  axis  of  the  parallelism  wheel  d  is  within  an  up- 
right socket,  whose  lowermost  end  is  fixed  into  the  top  plate 
(marked  5G  in  Fig.  2)  of  the  moveable  frame  aaaa,  and  on  the 
top  of  this  s<x*ket  is  fixed  a  .small  wheel  e  of  IG  teeth,  which 
take  into  the  teeth  of  another  wheel  /  of  the  same  number  and 
size,  on  the  axis  of  which  is  a  long  pinion  (j  of  10  leaves,  which 
take  into  the  wheel  h  of  10  teeth,  whose  axis  is  hollow,  and  has 

JW  The  earth's  axis  <!<>es  not  maintain  a  constant  paralleliRm.  The  axis  of  the 
earth  has  a  kind  of  conical  motion  round  the  poles  of  the  ecliptic,  and  at  the  rate 
it  i»  moving,  it  will  accomplish  a  ciniiit  round  the  |)oles  in  25868  sidereal  year*. 
To  secure  such  a  motion  in  an  orrery  whi<h  we  made  in  1828,  instead  of  **  a  Jixfid 
whul  of  40,(1."  we  maile  this  wheel  to  have  a  slow  motion — caused  it  to  accomrdish 
a  turn  round  its  axis  in  25868  sidereal  years,  and  in  doing  so,  communicatea  the 
same  motion  to  the  other  |>aralleli8m  wheels,  an<l  thus  causi'd  the  axis  of  the  earth 
to  make  a  revolution  round  the  poles  of  the  ecliptic  of  the  orreir  in  25868  of  its 
sidereal  years.  The  second  parallelism,  wheel  c,  of  40,  although  it  rolls  round  in 
the  teeth  of  the  fixed  wheel  of  40  in  the  centre,  it  makes  two  rotations  on  ita  axis  in 
every  revolution  of  the  annual  frame  within  which  it  moves,  and  thus  so  operates 
on  the  third  i>arallelisni  wheel  d,  of  40,  as  to  make  it  turn  no  way  at  all ;  anv 
given  point  on  the  surface  of  this  wheel  rf  always  keeps  directly  in  a  line  with 
some  fixed  point  at  a  great  distance.  In  nature,  the  parallelism  is  not  a  constant, 
but  a  variaule  quantity,  moving  at  the  rate  of  50  1  seconds  annually,  or  through 
all  the  signs  and  degrees  of  the  ecliptic  in  25868  sidereal  years,  as  stated. 
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a  black  cap  on  the  top  of  it  covering  just  one  half  of  the  Moon. 
Now,  as  the  socket,  on  whose  top  the  wheel  e  is  placed,  is  fixed 
into  the  annual  moving  frame,  it  is  plain,  that  which  ever  side 
or  tooth  of  the  wheel  e  is  once  toward  the  Sun  will  always  be 
so;  and  therefore,  as  the  wheel/,  the  pinion^,  and  the  wheel  A,  go 
all  round  the  wheel  t  by  the  work  that  carries  the  Moon  round 
the  Earth,  and  all  these  have  equal  numbers  of  teeth,  the  wheel 
K  will  always  keep  the  front  part  of  the  Moon's  cap  facing  to- 
wards the  Sun,  and  show  her  to  be  always  full  as  seen  from  the 
Sun,  but  continually  changing  her  phases  as  seen  from  the 
Earth  in  her  going  round  it,  for  when  the  Moon  is  between  the 
Earth  and  the  Sun  (as  represented  in  Fig.  2),  her  cap  will  hide 
the  whole  of  her  from  the  Earth,  but  when  she  is  opposite  to 
the  Sun,  all  the  half  or  side  of  her  next  the  Earth  will  then  ap- 
pear like  a  full  Moon  before  the  circular  edge  of  the  cap,  and 
when  she  is  mid-way  between  these  positions,  or  in  either  of  her 
quadratures,  she  will  appear  just  half  enUghtened  as  seen  from 
the  Earth. 

The  axis  of  the  wheel  Q  of  03  teeth,  which  carries  the  Moon 
round  the  Earth,  is  hollow,  and  turns  round  upon  the  before- 
mentioned  fixed  socket ;  to  the  top  of  this  axis  (just  under  the 
wheel  6  of  16  teeth,  in  Fig.  2)  is  fixed  the  bar  i,  /,  which  car- 
ries the  Moon  round  the  Earth  by  the  motion  of  the  wheel  Q. 

On  the  top  of  the  axis  of  the  wheel  c  of  40  teeth,  is  a  wheel  h 
of  59  teeth,  which  turns  a  wheel  I  of  56  teeth,  which  causes  the 
nodes  of  the  Moon's  orbit  to  go  once  round,  with  a  retrograde 
motion,  through  all  the  signs  and  degrees  of  the  ecliptic  in  18| 
years.'^     The  axis  of  Z  is  hollow,  and  tui'ns  upon  the  hollow 

184  The  Dodes  of  the  moon's  orbit  perform  a  rctrogrmle  revolution  through  all 
the  signs  and  degrees  of  the  ecliptic  in  6798  d.  6  h.  4($  m.,  or  in  6798*2819  days 
=  18  years  223  d.  22  h.  43  m.  Ferguson,  in  all  his  large  orreries,  assumes  223  d.  to 
Ije  Jds.  of  a  year  ;  f|f  is  far  from  being  |ds.  of  a  year — it  is  f|  of  a  year  nearly, 
a  fraction  much  under  Jds.  of  a  year, — for  Jds.  of  a  year  is  248*49654  d.  or  243  d. 
11  h.  52  m.,  and  if  the  true  period  is  subtracted  from  that  of  Ferguson's  it  will 
show  an  error  of  fully  19^  days,  plus,  in  the  i)eriod  of  the  revolution  of  the  nodes, 
thus:— -223d.  22 h.  43m.— 243d.  llh.  52m.  =  19d.  13  h.  9  m.  error  too  slow 
in  each  nodal  revolution.  Ferguson  having  assumed  18 J  years  as  his  period  of  the 
nodes,  he  would  reduce  his  fraction  thus: — 18x8-1-2  =  56,  and  as  tne  nodes  are 
retrogressive  the  3  roust  be  added  to  56  for  next  wheel  thus :— if  The  56  being 
on  the  middle  wheel  of  parallelism  of  his  orrery,  takes  into  and  drives  a  wheel  of 
59  once  round,  backward,  in  18J  years,  or  18  y.  243  d.  11  h.  52  m.,  instead  of 
18  y.  223  d.  22  h.  43  m. 

"The  period  of  the  noilcs  derived  from  a  solar  year  ib  found  by  the  rule  given  in 
our  last  note  thus : — The  mean  tropical  period  of  the  nodes  is  6798  d.  6  h.  46  m. 
=  6798*2819  dars,  and  365*2423  tuat  of  the  year,  which,  when  the  two  }>eriods 
are  tre«ted,  as  shewn  in  our  last,  give  the  quotients  18.1.1.1.1.6,  &c.,  and  as 
per  nde,  work  as  follows : — 


8p  EXTENDED  MEMOIR  OF 

axis  of  Q,  and  on  the  axis  of  I  is  a  circular  plate  m  (see  Fig.  2) 
fixed  obliquely  on  that  axis,  and  parallel  to  the  Moon's  orbit. 
The  work  that  carries  the  Moon  round  the  Earth  carries  also 
the  piece  g  round  upon  this  oblique  plate,  and  as  the  lower  end 
of  the  Moon's  axis  (which  tunis  within  the  hollow  axis  of  her  cap) 
is  fixed  into  the  piece  g,  it  causes  the  Moon  to  rise  and  /all  in  her 
oblique  orbit  according  to  her  north  or  south  latitude  or  decUna- 
tion  from  the  ecliptic.  As  the  nodes  of  her  orbit  are  even  with 
the  plane  of  the  ecUptic,  one  half  of  her  orbit  is  on  the  north 
side,  and  the  other  half  on  the  south  side  of  the  ecliptic. 

On  the  axis  of  the  wheel  X,  which  has  69  teeth,  is  a  pinion 
n  of  10  leaves  -^^  inch  in  diameter,  turning  a  wheel  o  of  73 
teeth  5 '82  inches  in  diameter,  which  carries  Venus  round  about 
the  Sun  in  224  days  17  hours.*^^     The  axis  of  the  wheel  o  is 
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In  this  case  the  antecedents  and  (Consequents,  or  numerators  an«l  denoniinatom, 
must  l)e  added  together  to  produce  the  8ccon<l  node  wheel ;  in  the  4th  ratio  will 
be  found  Ferguson's  numbers  50  -f  3  ^  59,  and  thus  ih  pro<hiced  his  fraction  of 
M  =  18|  years.  Had  Ferguson  adopted  fths.  instead  of  ||ds.  of  a  year,  he  wouM 
have  come  within  6  daya  of  the  tmth,  instead  of  194  <'ay8.  The  5th  ratio  ^^  or 
93-1-5=  98.  {f  for  the  wheels  ;  if  a  wheel  of  93  be  used  in  jdace  of  Ferguson's 
56,  and  a  wheel  of  98  instead  of  his  59,  such  a  train  will  ]iroduce  a  period  ol  ]8| 
year»=::18  yrars  219  d.  3h.  29  ni.,  a  jieriod  4  d.  18  h.  35  m.  minus  the  true 
period.  The  6th  or  last  ratio  of  614 -j- 38=  H47,  and  S^|,  requires  compound 
wheel-work,  and  as  647  is  a  jiriine  !unnl>er,  and  tlienfore  not  retuuible,  recourhe 
must  be  had  to  higher  ratios. 

136  The  true  mean  tropical  p'volution  of  Vt'nu.*>  rouml  the  Sun  is  |)eiforme<l  in 
224  d.  16  h.  41  m.  31  s.  Ferguson  here  gives  224  d.  17  h.  as  the  nett  produce  of 
his  Venus  train,  whereas  it  ought  to  l)e  224  d.  20  h.  47  m.  8  s.,  if  we  take  the 
wheels  he  gives  for  this  train,  and  work  them  out,  they  produce  that  period.  Thus, 
the  value  of  wheel  69,  of  his  annual  train,  is  30-8035  d.  (see  lat.t  note  on  the  Sun) 
=  30  d.  19  h.  17  m.  2  s. ;  thei-efore,  as  Feiguson  uses  \^  for  his  approximate  value, 
we  have  the  question,  If  1 0  :  30  8035  : :  73  ?  thus,  3(».so35  x  73  =  22486555-f-lO  = 
224-86555  =  224  d.  20  h.  47  m.;  or,  ^5  X^g  x  4^  =  ^^^^,  j.  and  125925^-560 
=  224 -866071 4  d.  or  224  d.  20  h.  47  m.  H  .s  ,  and  not  2-iJ4  il.  17  h.  as  given  bv 
Ferguson.  On  referring  to  Fergiison's  Astronomy,  to  his  *•  Tables  and  Tractx,^' 
and  to  his  '*  Sele(;t  Mecnunical  Exercises,"  wc  hnd  the  wmie  224  d.  17  h.  written 
down,  instead  of  224  d.  20  h.  47  m.  8  s. — the  ival  wheel-work  i>cri(Kl.  Tljis  is 
singular,  and  suggests  that  his  |»en  had  made  a  slip  when  hrst  working  out  the 
result  of  his  period  for  Venus,  and  that  he  had  never  afterwanls  tehte<l  it. 

To  the  orrery  maker  it  therefore  beccmics  nc«cssary  to  have  a  neiirer  ratio  for  his 
wheel-work  than  4^.  As  by  fonner  rule,  take  30  h«i357  and  224-fi955  (the  |ierio«l 
of  Venus  decimally  expressed)  and  we  have  tlie  fnnlion  I'VWVftV  ^hi<-h,  when 
re<luce<b  aceoniing  to  the  rub*  formerly  given,  produces  the  tollowing  ration: — 
I  iS'  i\  4S»  -iV»-  '^'*'  fourth  ratio  gives  Ferguson's  numbers.  If  we  adopt 
^,  instead  of  them,  we  shall  obtain  a  |»crio«l  of  224  68486  days  =  224  d.  16  h. 
26  m.   12  8.,  which  is  within  16  minutes  of  the  true  mean  pcriwl ;  whervaa,  |f 
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hollow  (because  another  axis  turns  within  it),  and  on  the  top  of 
it  is  fixed  the  lower  plate  of  the  frame  pppp  which  carries 
Venus  round  the  Sun,  and  has  wheels  within  it  belonging  to 
Venus  and  Mercury. 

Under  the  lowest  plate  of  this  frame  is  a  fixed  wheel  q  of  74 
teeth  6  12  inches  in  diameter,  being  of  the  same  diameter  as 
wheel  Z  of  83  teeth,  which  gives  the  Earth  its  annual  motion, 
so  that  in  Fig.  1,  one  and  the  same  circle  represents  both  these 
wheela  A  pinion  r  of  8  leaves  f^  inch  in  diameter  takes  into 
the  teeth  of  the  fixed  wheel  q  of  74  teeth,  and  is  carried  round 
it  by  the  motion  of  the  frame  pppp  that  canies  Venus  round 
the  Sim ;  consequently,  in  the  time  this  pinion  is  carried  round 
the  wheel,  it  will  turn  9  J  times  round  its  axis,  equal  to  the 
number  of  Venus*s  days  and  nights,  in  the  time  she  goes  round 
the  Sun."^ 

The  wheel  q  of  74  teeth  is  fixed  on  the  same  (before-men- 
tioned) socket,  on  which  the  wheel  b  of  40  teeth  is  fixed.  The 
top  of  this  socket  goes  through  the  lower  plate  of  the  frame 
pppp,  and  awheel  8  of  28  teeth,  1*74  inch  in  diameter,  is 
fixed  upon  the  top  of  this  socket,  just  above  the  same  plate. 
Another  wheel  t  of  28  teeth  takes  into  the  teeth  of  »,  and  is 
carried  round  it  by  the  motion  of  the  frame,  and  a  third  wheel 
u  of  28  teeth  (which  is  also  carried  round  by  the  frame)  takes 
into  the  teeth  of  t ;  the  axis  of  u  is  hollow,  it  turns  upon  the 
soUd  spindle  or  axis  of  the  pinion  r  of  8  leaves,  and  on  its  top 
is  fixed  the  curved  piece  v  (see  Fig.  2)  that  carries  Venus  on 
her  inclined  axis,  which,  by  means  of  the  three  last-mentioned 
wheels  of  28  teeth,  is  kept  in  a  constant  parallelism  in  going 
round  the  Sun.*^ 

gives  an  error  of  4  h.  20  m.  56  s.  Therefore,  instead  of  a  pinion  of  10  on  the 
uiaft  of  wheel  69,  have  a  pinion  of  17  leaves,  and  let  it  drive  a  wheel  of  124  teeth, 
and  this  will  produce  the  i)eriotl  as  noted  (308035  X 124  =  381964268 -^  17  = 
224*68486  as  given). 

1^7  During  the  latter  half  of  last  century,  Bianchini's  period  of  Venus *s  diur- 
nal motion  appears  to  have  been  universally  adopted — viz.  9|  days  in  its  year, 
each  of  its  days  l)eing  eoual  to  24  J  of  ours.  It  has  been  found,  however,  that 
Bianchini  was  wrong  in  his  measure.  Venus's  rotation  is  }ierformed  (according 
to  (^AKsiNi)  in  23  hours  20  minutes  55  seconds. 

1^  These  three  wheels  of  28  teeth  are  subject  to  the  same  laws  and  give  the 
same  results  as  the  three  wheels  of  40  teeth  each,  which  preserve  the  parallel- 
ism of  the  earth's  axis  —viz.  the  first  wheel  of  28  teeth  being /:w'^,  and  tne  other 
two  so  connected  as  to  roll  round  it,  produces  the  following  results  ;  the  second 
wheel  of  28  teeth,  rolling  round  in  the  teeth  of  the  fixed  wheel  of  28,  performs 
two  complete  rotations  on  its  cuds,  while  the  third  wheel  of  28,  driven  by  it,  moves 
**no  way  at  all;  "  however  paradoxical  this  may  seem,  it  is  nevertheless  strictly 
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On  the  top  of  the  axis  of  the  pinion  r  of  8  leaves,  and  just 
above  the  curved  piece  v  (Fig.  2),  is  a  small  wheel  «  of  12 
teeth,  which  turns  another  wheel  x  of  the  same  number  and 
size,  and  this  last  wheel  turns  a  third  wheel  y  of  the  same  num- 
ber, which  is  fixed  on  the  axis  of  Venus,  and  turns  her  9^  times 
round  her  axis  in  the  time  she  goes  round  the  Sun,  which  is 
just  as  often  as  the  pinion  r  turns  round  in  the  time  it  is  car- 
ried round  the  fixed  wheel  q  of  74  teeth.  *'• 

On  the  top  of  the  axis  of  the  middle  wheel  t  of  28  teeth,  is 
another  wheel  of  the  same  number  and  size,  which  turns  a 
wheel  /8  of  18  teeth,  112  inch  in  diameter,  and  this  wheel 
turns  another  wheel  I  of  the  same  number  and  size,  whose  axis 
is  a  hollow  socket,  on  which  a  bar  y  (Fig.  2)  is  fixed,  and  this 
bar  carries  Mercury  round  the  Sun  in  87  days  23  hours.  **^ 

On  the  axis  of  the  wheel  X  (already  mentioned)  of  69  teeth 
is  a  wheel  •  of  78  teeth,  which  turns  a  wheel  x  of  64  teeth  once 
round  its  axis  in  25  days  6  hours.  The  axis  of  this  wheel 
turns  within  the  before-mentioned  hollow  arbours  in  the  centre, 
and  on  its  top  is  the  small  wheel  «•  of  12  teeth,  which  turns 
another  wheel  i  of  the  same  numl)er  and  size  ;  this  last  wheel 

correct.  The  reader  will  find  this  point  ably  discussed  by  Ferguson  in  his  **  SeUet 
Mechanical  Exercises,"  article  "  Mechanical  Paradox,"  jiages  44 — 71.  (See  also 
Ferguson's  Mechanical  Paradox  in  the  present  work. 

139  Ferguson  adopts  Bianchini's  perioil  of  rotation,  and  it  is  now  universally 
admitted  by  astronomers,  that  *'  Bianchini  qre^itly  erred.*'  The  axis  of  Venus 
is  nearly  perpendicular  to  the  plane  of  the  ecliptic,  and  she  ])erfomis  her  rotation 
in  about  23  h.  20  m.  55  s.,  and  not  on  an  axis  inclined  75"  to  the  ecliptic,  and  in 
244  days  as  given  out  by  Bianchini.     (See  note  137). 

1*0  The  jieriod  of  MeR-ury  here  given,  *'  87  days  23  hours,"  is  not  the  real 
period  proiiuced  by  the  wheel-work.  It  will  presently  l>e  shown  that  Feixuson's 
wheel-work  for  the  period  of  Mercury  ])roducesa  |K*riod  of  87  d.  23  h.  47  ni.  8  s. 
Ferguson  here  uses  one  of  the  {parallelism  wheels  of  Venus  as  the  unit  of  his  mo- 
tion— viz.  he  has  on  the  axis  of  the  middle  wheel  of  jNirallelism  28,  another 
wheel  of  28  teeth  which  drives  a  wheel  of  18  teeth  round  in  87  d.  23  h.  47  ni.  8  s. 
It  must  l)e  recollected  that  the  middle  wheel  of  parallelism,  in  rolling  round  in 
the  teeth  of  the  fixed  wheel  28  on  the  centre,  turns  twice  round  on  its  axis,  and 
that  circumstance  alters  the  value  of  the  prime  fraction  of  its  jKirio^i ;  ^|,  the 
fraction  here  used,  is  28-t-18  =  1  55555,  &c.,  which  of  course  is  not  the  relative 
ratio  of  87  d.  23  h.  47  m.  &c.,  to  224  d.  20  h.  47  m.  &c.,  but  as  this  whei>l  of  [wral- 
lelism  turns  tmce  on  its  axis  in  one  revolution  of  Venus,  the  fraction  \\  must  be 
treated  as  follow: — xiz.  28 -H  18  =  46-^-18  =  2*55555,  which  is  the  number  of 

times  that  Mercury's  period  is  contained  in  that  of  Venus,  — thus tiAbiA  ^^^ 

d.  23  h.  57m.,  ftc.,  which  is  a  period  too  much  by  about  12  minutes.  In  nilu<'ing 
the  ratios  for  this  train  to  a  more  accurate  T)crio<l,  we  find  the  ratios  of  ^  |.  /|, 
Ac.  a  near  approach  to  Mercury's  period,  ana  may  l>e  obtained  by  multiplying  the 
last  ratio  by  7,  and  adding  to  it  the  preceding  one,  <^  x  7  -f  J  =  -^  I  tlie  -fi  is 
exactly  the  half  of  Ferguson's  fraction  \\.  if  we  adopt  the  corrected  train  we  have 
given  of  Venus— viz.  224 '68480  =  224  d.  16  h.  26  m.  128.,  and  inBtea<l  of  a 
wheel  of  28  on  the  middle  parallelism  wheel,  we  have  one  of  101  teeth  to  drive  a 
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is  fixed  on  the  Sun  s  axis,  it  turns  in  the  piece  6  (Fig.  2),  and 
turns  the  Sun  round  his  axis  in  25  days  6  hours. "^ 

The  Sun's  axis  incUnes  74  degrees  from  a  perpendicular  to 
the  ecliptic ;  Venus's  axis,  75  degrees ;  and  the  Earth's,  23^. 

The  Earth  turns  round  within  a  black  cap,  that  always  covers 
the  half  of  it,  which  at  any  instant  of  time  is  turned  quite  away 
from  the  Sun ;  the  edge  of  the  cap  represents  the  solar  horizon 
or  circle  bounding  light  and  darkness;  it  is  supported  by  a 
crooked  wire  P  whose  lower  end  is  fixed  into  the  plate  that 
covers  the  wheels,  and  is  carried  round  by  the  annual  motion- 
work.  An  index  (called  the  annual  index)  goes  round  the 
ecliptic  by  the  same  work,  keeping  always  opposite  to  the  Sun, 
and  showing  the  days  of  the  months  and  the  Sun's  apparent 
place  in  the  ecUptic  as  seen  from  the  Earth. 

On  looking  at  Fig.  1,  it  may  appear  to  many,  that  the  wheels 
C,  D,  and  E  are  superfluous,  and  that  the  wheel  F,  which  gives 
motion  to  the  toothed  ring  G,  might  have  been  upon  the  axis  B 
of  the  handle.  For  as  F  has  32  teeth,  and  H,  that  is  turned  by 
the  teeth  of  G  (and  turns  the  Earth  round  its  axis),  has  also  32 
teeth,  F  and  H  would  turn  round  in  equal  times ;  and  conse- 
quently, a  turn  of  the  handle  would  have  answered  to  a  turn  of 
the  Earth  on  its  axis.  This  indeed  would  have  been  the  case 
if  the  Earth  had  no  annual  motion,  but  as  H  goes  round  G  in  a 
year,  in  the  same  way  that  G  turns  round,  H  loses  five  turns  in 

wheel  of  65,  then  this  wheel  of  65  will  revolve  in  87  97849  days,  or  87  d.  23  h. 
29m.  Is.,  which  is  a  period  of  only  7  minutes  fast  of  the  true  mean  revolution 
of  Mercury,  whose  period  is  87  d.  23  h.  36  m.  See  also  calculation  annexed  to 
the  tabular  view  of  tne  w^heel-work  qf  this  orrery  at  the  conclusion  of  the  descrip- 
tion. 

1<1  The  rotation  of  the  Sun  is  derived  from  the  annual  train  of  the  Earth  by 
the  addition  of  two  wheels  to  it, — viz.  a  wheel  of  78  and  one  of  64  ;  hence,  the 
train  for  the  Sun's  rotation  becomes  A  ><¥^  ^  if  =  Tt^f^a»  which,  when  reduced, 
is  25-274725  days  =  25  d.  6  h.  85  m.  36  s.,  a.s  given  under  *'  Uu  Tabular  view  of 
the  Wheel-work  '*  at  the  conclusion  of  the  description  of  this  orrery.  Ferguson, 
it  will  be  observed,  gives  the  rotation  by  his  wheel-work  as  **  25  days  6  hours" 
and  has  omitted  the  35  m.  36  s.  which  his  wheels  really  produce.  The  tnie  mean 
solar  rotation  is  done  in  25 d.  10 h.  0 m.  Is.,  or  25*4168  days  nearly.  To  obtain 
this  period  we  may  take  the  valne  of  ^5  x^  the  first  part  of  the  train,  and  he- 
longing  to  the  annual  wheels  ^  X  A^  =  t|5y,  and  1725-i-56  =  30  8035  days  = 
the  value  of  rotation  of  wheel  69.  Therefore,  as  the  solar  rotation  is  performed 
in  25*4168  days,  their  relative  values  become  as  the  fraction  ^:t^S-|,  and  this 
reduced  according  to  the  rule  already  given,  leaves  the  following  nitios — viz. 
t»  |.  ♦♦  if'  if »  f§»  Hi»  *c. ;  a  rotation  very  near  the  true  period  may  be  had  by 
moJtipIying  the  last  ratio  but  one  by  1,  and  adding  the  preceding  one  to  it, — 
thus,  |^XlXi|  =  H-30-8035x52  =  16017820^63  =  25-4251  days,  or  25  d. 
10  h.  12  m.  8  8.  Therefore,  instead  of  making  a  wheel  of  78  to  drive  one  of  64, 
cause  8  wheel  of  63  teeth  to  turn  a  wheel  of  52  teeth,  which  will  produce  a  |K*rio4l 
within  18  minutes  of  the  true  value,  25  d.  6  h.  35  m.  36  s. ;  the  period  of  last  cen- 
tury is  3  h.  24  m.  24  s.  minus  the  modem  value  given  to  the  rotation. 
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going  round  G  (for  5  times  32  is  160,  the  number  of  teeth  in 
G),  and  then  the  handle  would  have  turned  370  times  round  in 
the  time  the  Earth  made  365  rotationa  To  prevent  this,  and  so 
make  the  turns  of  the  Earth  and  handle  agree  together,  C  has 
74  teeth  and  E  only  73,  so  that  the  wheel  E  will  turn  five  times 
oftener  round  than  the  handle  does  in  365  turns  thereof ;  and 
consequently,  make  the  Earth's  daily  rotation  equal  to  a  turn 
of  the  handle,  or  to  24  hours  mean  solar  time."'     (See  Fer- 

14^  Ferguson  describes  this  motion  correctly.  It  is  evident  that  the  wheel  H 
in  going  round  the  ring-wheel  G,  in  the  same  direction  as  that  wheel  tarns,  most 
lose  5  rotations  on  its  axis,  and  the  handle  would  in  that  case  have  had  to  make 
870  turns  in  365  days,  and  the  wheels  74  and  73  he  employs  make  the  turns  of  the 
handle  and  the  axis  of  the  earth  to  agree  ;  for  73  is  \  of  365,  and  74  is  |  of  870  ; 
and  hence,  74:  370::  73?— 370x73  =  27010-i-74=865=the  rectification  sought 

As  there  are  several  errors  in  the  **  periods  "  of  Ferguson's  orrery  in  the  Edin- 
burgh Encyclojiffidia  (vide  note  87,  p.  52),  the  following  corrected  table  of  the 
perio<ls  is  given : — 

Tabular  View  of  the  Motions,  Wheel- work,  and  Periods,  of 

Ferguson's  Orrery. 


Motions. 

• 

Wheel -work. 

Periods. 

Earth '8  Diurnal  motion. 

VxV<V 

365  d.  5h.  48  m.  5877  8. 

A  Lunation,  .... 

l^xY 

29  d.  12  h.  45  m. 

Solar  rotation,    .     .     . 

vxvxn 

25  d.  6h.  35  m.  36-24  s. 

Revolution  of  Venus,  . 

vxyxy 

224  d.  20  h.  47  m.  8  57  s. 

Revolution  of  Mercury, 

if  of  Venus -fl 

87  d.  23  h.  47  m.  8*57  ». 

Rotation  of  Venus, 

i,»j  of  its  Re  vol. 

24  a.  7h.  26  m.  10-65S. 

Moon's  Node, 

3/^1 

18}  years. 

Earth's  Parallelism,     . 

40  X  40  X  40  years. 

Odeg.  Omin.  0  sec. 

The  following  fiijures  exhibit  a  pnictical  solution  of  the  periods  derived  from  the 

wheel-work  in  the  preceding  table  : — 

The  Earth's  diurnal  motion,  V  x  V  x  V=*yffV*  a"d  143l75-^392=365•2423469 

days;  reduced,  it  in  365 d.  5h.  48m.  5877  s.  as  above. 

.  '  ^^  X  V  =    ^W    and    1890-^64  =  29-53125   days; 

reduced,  it  Is  29 d.  Tib.  45m.  Os.  as  above. 

.     Y  X  V  xH  =  HSir  and  110400-^4368=25-274725 

days;  reduced,  it  is  'l:'n\.  6h.  35  m.  36 -24s.  as  above. 

.  '  VxVxW=»Y/7?»andl25925-^560=224-8660714 

dayn;  reduced,  it  is  2-J4d.  20  h.  47  m.  8 -57  s.  as  above, 
if  of  Venus=28-H  18=  46,  and  46-^18=2  555655556 

and  224-866071 4-^2•55f).')5555«  =  87•9910714  =  87d.23h. 

47  niin.  8  57  sec.,  or  224  8660714  x  18  =  40475892852 -f- 

46  =  87-9910714  ;  reduced,  =87d.  23  h.  47  m.  8-57h. 

.     5^^  of  a  Revolution,  224-8660714x8  =  1798-9285712 

-4-74  =  24-3098455  =  24  d.  7h.  26  m.  10-65s. 
MfX)n'H  Noile,   ....      from  59 — 56  =  3,  and  therefore  becomes  ^\  and  56-4- 

3  =  18j|  years  am  alwve. 

18  666666  x365-2423469  =  6817-8568986384354d.,  or 

681 7  d.  20  h.  33  m.  5rtK.,orl8y.  243  d.  11  h.  52  m. 
Wheel  40  jLeed  =  0  ;  the  second  wheel  40  =  2  ;  the 

third  wheel  40  =  0  ;  hence,  the  third  wheel  10  prwervei 

its  parallelism. 


A  Lunation, 
Solar  Rotation, 
Revolution  of  Venu.s, 
Revolution  of  Mor«'ur>', 

Rotation  of  Venus, 


Earth's  ParalWiMn, 
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Select  Mechanical  Exercises"  2d  Edit.  pp.  73 — 87; — 
and  Ferguson's  "  Tables  and  Tracts,"  1st  Edit.  pp.  160—167  ;— 
also,  Brewster's  Edinburgh  Encyclopaedia,  article,  "Planetary 
Machines.") 

The  following  Table  exhibit8  the  arrangement  and  resulting  periods  of  tlio  neio 
wheel-work^  calculated  by  us,  for  insuring  greater  accuracy  m  the  motions  of  the 
Moon,  the  Sun,  Mercur)',  Venus,  and  the  Moon's  nodes,  in  Ferguson's  orrery. — 
The  explanations  in  previous  notes  show  how  the  new  wheels  are  to  be  connected 
with  the  old  train  used  by  Fei^guson. 


Motions. 

Wheel-work. 

Periotls. 

Earth's  Diurnal  motion. 

V  X  V  X  V 

365  d.  6h.  48  m.  58778. 

A  Lunation,  .... 

VxV 

29  d.  12  h.  44  m.  26  s. 

Solar  Rotation,  .     .     . 

VXVX«§ 

25  d.  10  h.  12  m.  8  s. 

Revolution  of  Venus,   . 

vxyxw 

224  d.  16  h.  26  m.  12  s. 

Revolution  of  Mercury, 

■ftfr  of  Venus -1-1. 

87  d.  23  h.  29  m.  1  s. 

Rotation  of  Venus,  .     . 

^•j  of  its  Revol. 

24  d.  22  h.  31  m.  8  s. 

Moon's  No<le,     .     .     . 

y^'Vt 

ISf  years. 

Earth's  Parallelism, 

40  X  40  X  40. 

0  dt'g.  0  min.  0  sec. 

According  to  recent  o1)servatious,  it  has  l)ecn  asceiliiined  that  the  mean  length 
of  a  solar  or  tropical  year  consists  of  365  d.  5  h.  48  m.  51  '6  s. ,  and  not  of  365  d.  5  h. 
48  m.  55  s.  as  luiopted  during  the  greater  (tart  of  last  century — afterwards,  365  d. 
5  h.  48  m.  48  or  49  s.  The  |)eriod  365  d.  5  h.  48  m.  51  '6  s.  (a  mean  between  them) 
has  been  ftiund  to  be  the  more  correct  period,  and  is  that  at  present  adopted.  If 
it  is  required  to  ascertain  a  series  of  fractions  for  wheel-work  to  produce  such  u 
motion,  we  have  to  follow  the  rule  and  process  given  in  note  133, — viz.  the 
period  of  365  d.  5  h.  48  m.  51  '6  s.,  decimally  reduced,  is  365*242264  days;  hence 
the  fraction  becomes  li^^s^^^t^,  and,  according  to  said  rule,  as  the  nominator 
and  denominator  of  this  large  fraction  do  not  stand  prime  to  each  other,  they 
must  be  made  so,  otherwise  we  would  be  dealing  witn  the  multiple  of  a  prime 

»irf^m^^2-i-2^2=::a8m»F  =  in  value  to  yi«o^«5«^;  therefore,  ^^^ J 
being  prime  to  each  other,  they  are  now  to  be  reduced  an  iMir  rule,  and  the  trac- 
tions arising  fmm  the  several  quotients  obtained  will  be  1^5,  t^j,  it^st* 
T^F.  tIH*  ril^T.  ?Uok.  Ac.,— the  fraction  Ti?^i=365d.  5h.  47m.  351718. : 
-yi^  =  365d.  5h.  49  m.  5*43  a.— 3|fi^  =  36rMl.  5h.  48m.  4919s.— y^|y= 
365  d.  5h.  48  m.  51  95  s. ;— vli§ia  =  365  d.  5h.  48  m.  51-564  8.  In  reilucing  the 
two  last  solids  into  fractions,  we  get  on  prime  numbers  unsuitable  for  wheel-work  ; 
we  shall  therefore  have  to  adopt  a  ])rocess  discovered  by  us,  about  ten  years  ago ; 
which  we  have  used  since,  and  obtained  the  greatest  i>ossible  accuracy  in  num- 
bers for  planetary  revolutions.  If  we,  for  example,  take  the  fractional  ratio 
▼WlTX32-|--n^i  =  T/,^^r¥,  we  here  adopt,  by  random,  32  as  a  multiple,  and 
take  j^ijj  as  tlie  additive  fraction,  we  obtain  i^VWrv*  ^  ^^^^  which  is  cu{iable 
of  being  reduced  into  smaller  fractions  suitable  for  wheel-work,  and  at  same  time, 

{iroduces  a  period  so  close  to  the  tropical  period  of  the  earth,  as  almost  to 
«  identical  with  it.  We  believe  this  reducible  ratio  cannot  1)e  suqxLssed  in 
point  of  accuracy,  for  2278016-i-6237  =  365d.  5  h.  48  m.  51  6017  s.,  the  true 
period  being  365  d.  5h.  48  m.  51 '6000  .s.  We  may  here  remark  that  y^lfr  may 
fee  multiplied  by  any  given  nunil^r,  and  any  of  the  ratios  given  niuy  be  adde<i, 
ami  the  result  will  be  a  ratio  close  on  the  original  period,  but  prime  numliers 
will  be  met  with  on  re<lucing  them,  so  high,  as  to  render  them  unsuitable 
for  wheel- work.  After  a  great  many  trials  with  numerous  multipliers  and 
aiiditive  ratios,  we  have  found  none  reducible  to  pro  luce  a  itenotl  so  near  as 
the  ratio  f/^VfV> — of   being  reduced  into  fractions  for  wheel-work, — from 
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The  Moon's  Rotation  Discussion,  and  Three- Wheeled 
Orrery. — The  rotation  of  the  Moon  on  its  axis  was  a  subject 
which  was  much  discussed  about  the  end  of  this  year  (1745), 
and  it  continued  to  be  a  leading  topic  of  debate  for  many  years 
afterwards,  some  admitting  that  the  Moon  did  rotcite,  whilst  the 
many  denied  its  existence.  This  was  an  opportune  question  of 
discussion  for  Ferguson,  so  soon  after  his  arrival  in  London,  and 

this  ratio  iVVWrr  =  Tfry  x  "^  X  fA  =  3^^  d.  5  h.  48  m.  61-6017  8.  We 
annex  a  sectional  nlan  of  the  wheel-work,  and  shall  here  merely  note,  that 
in  the  section,  pinion  9  must  turn  once  round  on  its  axis  in  24  hours,  and 
drive  a  contrate  wheel  of  104  teeth,  with  its  t«eth  looking  dotanwards,  (in  order 
that  the  last  wheel  in  the  train  may  turn  round  in  the  proper  direction).     Wheel 
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104  has  above  it  a  small  wheel  or  pinion  of  21  made  fast  to  it,  which  turns  a  wheel 
of  148  teeth,  and  has  on  itA  axis  a  small  wheel  of  33  teeth,  that  turns  wheel  148 
once  round  in  365  d.  5  h.  48  ni.  51*6017  s.,  and  a  bar  on  its  axis  will  be  carried 
round  along  with  it  in  this  period.  In  giving  this  extremely  accurate  ratio  to  the 
public,  we  are  induced  to  aniH.'nd  to  it  a  train  of  wheels  etjually  accurate  for  the 
period  of  a  mean  lunation,  winch  consists  of  29  d.  12  h.  44  m.  2'887s.  Imme<liately 
above  the  small  wlieel  21  (on  the  axis  of  wheel  104,  of  the  annual  train),  is 
made  fast  a  wheel  having  53  teeth,  which  drives  a  wheel  of  87  te«th,  and  on  the 
same  socket^  under  it,  is  riveted  a  wheel  of  88  teeth  ;  these  two  wheels  are  here 
supposed  to  move  round  on  the  shaft  of  the  middle  wheel  148,  but  they  may  Iv 
placed  on  a  stud  by  themselves  in  any  convenient  ])08ition  ;  but  in  the  present 
case,  a.ssun)ing  thcv  turn  round  on  the  axis  of  the  middle  wheel  of  148  teeth,  it 
must  l)e  understood  that  they  do  so,  not  fixed  on  said  axis,  but  both  turning  ruuini 
together  loose  uj>on  it,  and  have  therefore  no  connection  with  the  motion  of  the 
axis  of  said  wheel  148.  The  last-named  wheel  88  being  fast  on  tlie  socket  of 
wheel  87,  tunis  round  with  it  in  the  same  time,  and  turns  a  wheel  of  137  teeth— 
(which  tunis  loose  on  the  axis  of  the  la.st-incntioned  wheel  of  148  teeth)  in  29  days 
12h.  44  m.  2  881  s. — For  wheel  53  of  the  Moon's  train  is  made  fast  to  the  axis  of 
wheel  104  of  the  annual  train,  which  tunis  on  its  axis  in  11  '5555555555  <lay»:— 
the  lunation,  decimally  expressed  =  29-5305889678  d,— therefore,  HifBJ.i^*?! 
davs  is  the  fractional  expression  of  the  ratio,  und  on  being  reduced  according  to 
nilo  in  note  133,  it  will  be  found  that  tWiV  ^*  ^^•^'  nearest  reducible  ratio,  - 
11-5555555555  X  11919=  1377306666660U45-i- 4664  =  295305889078  days,  or 
29d.  12  h.  44  m.  288677472  8.,  the  true  mean  neriod  being  29d.  12h.  44  m. 
2-887  s.,  and  tWi\  =  ^/f  x  H,  "r  M  ^  lY^t  the  wheels  used  and  as  added  in  the 
sectional  j)lan.  Ur  the  wheel- work  may  l)e  demonstrated  thus : — y§j  ^  •♦  ^  AV^=- 
liHiH.  a"(i  1239576-^41976  =  29-5305889,  &c.  =  29d.  12  h.  44  in.  "J  8i»l,  Ac 
8.,  as  in  former  result.  Thus,  we  have  given  to  the  modern  orrery-maker  num- 
bers for  a  mean  solar  revolution  of  the  Earth  roun<l  the  Sun,  and  a  mean  synodic 
revolution  of  the  Moon  round  the  Earth,  so  accurate,  that  we  ventuie  to  say  that 
it  is  not  probable  they  will  bo  surpassetl. 
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offered  an  excellent  opportunity  to  him  for  the  display  of  his 
astronomical  talents  and  ingenuity.  Ferguson  took  the  proper 
side  of  the  question,  and  ably  and  successfully  demonstrated 
that  "  tlie  Moon  did  rotate  on  its  cuds  during  its  period- 
ical revolution  round  the  Earth!'  ^*^  To  the  many,  how- 
ever, an  ocular  demonstration  was  necessary,  and  Ferguson 
observing  this,  invented  and  constructed  a  simple,  but  very  in- 
genious and  effective  machine,  which  he  afterwards  called  a 
Three- Wheeled  Orrery,  and  which  satisfactorily  exhibited 
the  existence  of  a  rotation.  This  machine  will  be  found  de- 
scribed, with  an  engraving,  in  Ferguson's  "  Dissertation  upon 
the  Phenomena  of  the  Harvest  Moon,'*  &c.,  pp.  49 — 72  (publish- 
ed in  London  in  1747). 

We  annex  a  cut  of  this  machine,  reduced  from  the  engraving 
in  said  book,  and  shall  describe  its  several  parts  and  its  use,  as 
it  is  now  scarcely  known. 


Ferguson's  Three-Wheeled  Orrery. 

Description  of  "  the  Three-  Wlieeled  Orrery:'—"  A  A  and  B  B 
are  two  fixed  plates  kept  together  by  pillars,  as  in  the  figure. 

>**  The  Moon's  rotation  question  was  revived  a  few  years  aj^o,  and  was  dis- 
cnne<l  by  parties  who  did  not  appear  to  bo  well  read  on  the  subject  of  compound 
motion.  As  it  would  be  difficult  to  give  a  mathematical  demonstration  of  the 
Moon's  rotation  without  the  aid  of  a  diagram,  we  shall  confine  ourselves  to  a 
pojmiar  illttstrcUion  of  the  question  which  will  be  understood  by  all. 

In  the  first  place  we  may  mention  that  the  Moon,  in  its  revolution  round  the 
earth,  always  Keeps  the  same  side  or  hemisphere  towards  our  earth — it  does  this 
by  Tirtue  of  its  rotation. 

Illustration. — Place  a  table  in  the  centre  of  a  room,  and  on  the  middle  of  it 
»i  a  tsirectrial  globe — let  this  globe  be  the  representative  of  our  earth.     Next, 
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D,  E,  and  F  are  three  wheels  of  equal  numbers  of  teeth,  biting 
into  one  another;  so  that  if  any  one  of  them  be  turned,  the  other 
two  turn  equally  round  with  it,  D  and  F  turning  the  same  way, 
and  E  the  contrary.  On  the  axis  of  D  and  of  F  (above  the 
plate  B  B),  at  G  and  H,  is  fixed  the  crank  I,  and  the  crank  K, 
whose  perpendicular  shanks  come  through  the  plate  C  C  at  L  and 
M,  within  which  plate  they  easily  tura  The  bar  k  has  one  of 
its  ends  fixed  into  the  plate  A  A,  and  has  a  screw,  as  i,  on  its 
other  end,  which,  being  screwed  into  a  table  or  wall,  will  keep 
the  machine  from  shaking,  while  the  moveable  parts  of  it  are 
wrought  by  the  handle  h.  In  the  plate  B  B  at  6  is  fixed  the 
wire  tt,  having  the  globe  Z  on  its  other  end  hanging  over  the 
centre  of  the  wheel  F.  On  the  shank  'V,  as  an  axis,  is  fixed  the 
globe  W  and  the  index  M,  and  on  the  other  shank  the  index 
L  is  fixed.  The  crooked  wire  Y  has  its  lower  end  fixed  in  the 
plate  C  C  at  p,  and  its  upper  end  into  the  cap  X,  within  which 
the  ball  W  turns  freely  round  In  the  other  end  of  the  plate 
B  B  is  fixed  the  wire  IT  at  d,  whereon  the  glol)e  S  hangs  over 
the  centre  of  the  wheel  G,  so  as  it  may  freely  turn  round  on  the 
wire.  To  the  globe  S  is  fixed  the  piece  Q,  from  which  comes  a 
small  wire  that  is  fixed  in  the  cap  R,  of  such  a  length  as  to 
allow  the  cap  to  turn  freely  round  the  globe  P,  whose  axis  0 
inclines  23^  degrees,  being  fixed  in  the  plate  C  C  at  N;  and  from 
the  globe  S  proceeds  a  \nre  T  which  always  points  toward  the 
centre  of  the  glol>e  P. 

Having  fixed  the  machine  to  a  table  by  the  screw  ?,  turn  the 
handle  It  and  you'll  see  all  the  wheels  and  cranks  turning  e<}ually 
round  with  the  handle.  By  the  cranks,  the  moveable  plate  C  C 
is  carried  over  and  over  the  fixed  plates,  in  a  parallel  motion, 
without  turning  round  any  axis  whatsoever;  for  if  a  seaman s 
compass,  JUS  q,  be  hung  on  this  plate,  the  same  points  thereof 

sup|K)s#»  your  hfad  to  represent  tlie  moon,  then  walk  slowly  ronml  the  table, 
keeping  your  faec  all  the  while  directetl  to  the  gloln*,  (as  the  Moon  does  to  the 
Fjirth),  Mu\  yon  will  fin«l  that  <lnring  your  eireuit  nmiul  the  glolie,  with  your  f»ce 
always  directed  to  it,  «//  tlif  (tides  of  the  rmnn  ctniw  nurceMively  and  directly  be- 
fftre  your  face.     Now  stand  still,  an<i  make  an  eflort  to  bring  in  smTemiou,  all  the 
four  si<les  of  the  riHim  dirertly  In'fore  your  ftue,  as  they  <»ame  when  walking  round 
theglol»e,  and  you  will  find  that  there  is  only  our  \niy  in  which  it  can  Wdone,- 
viz.  tuniing  nmnd  U|>on  youi*self,  that  is,  by  ]»erfomiing  a  motion  of  rotation 
In  walking  round  the  sui<l  gloln*  as  diriTtwl,  ei'ery  tride  of  the  room  c*ame  int 
riVir,  and  directly  before  your  /(ice.     Standing  still,  and  rotating  u|»on  younte) 
also  brings  all  the  sitlejt  of  the  rotnn  into  riev\  and  dirertly  before  your  faot^ — t' 
effects  being  similar,  they  must  arise  from  the  same  cause, — viz.  in  walking  rou 
the  glolic  you  jierfonne*!  a  rotation  exactly  as  is  done  by  the  Moon  during  f 
{loriod  of  her  revolution  round  the  Earth. 
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will  constantly  look  to  the  same  points  of  the  horizon,  and  will 
always  stand  perpendicularly  over  the  same  parts  of  this  moving 
plate  which  never  changes  its  parallelism  from  the  fixed  plates  •, 
but  the  shank  or  axis  V  turns  the  index  M  quite  round  a  gra- 
duated circle  on  the  plate  C  C,  marked  1,  2,  3,  4,  in  every  revolu- 
tion of  the  handle.  And  at  the  same  time  the  globe  W,  on  which 
this  axis  is  carried  round  about  Z,  to  which  it  still  keeps  the 
same  side,  but  shows  itself  quite  round  to  all  the  points  of  the 
horizon,  and  turns  round  within  the  cap  X,  which  still  faces  to- 
wards one  and  the  same  point  thereof;  because  it  is  fixed  by  the 
crooked  wire  Y  into  the  plate  C  C.  In  one  revolution  W  will  see 
Z  all  round,  because  Z  turns  not ;  but  if  the  cap  X  be  taken  away, 
and  these  globes  connected  by  a  wire,  they  will  turn  equally 
round  their  axes,  and  will  constantly  keep  the  same  sides  to  one 
another ;  in  which  case,  either  viewed  from  the  other,  would  ap- 
pear to  be  at  rest  on  its  own  axis ;  but  viewed  by  an  eye  at  rest,  and 
at  a  distance  from  them  both,  they  turn  ecjually  round  their  axes. 
Now  as  the  index  M  and  the  globe  W  are  both  fixed  on  the 
shank  or  axis  V  they  must  turn  equally  with  it ;  and  as  in  every 
revolution  of  the  handle,  they  both  show  themselves  round  to 
all  the  fixed  points  of  the  horizon,  the  index  turning  round  a 
circle  which  keeps  parallel  thereto,  and  the  globe  turning  round 
within  a  cap  which  still  looks  to  one  point  thereof  It  is  plain 
that  both  the  globe  W  and  the  index  Y  do  each  turn  round  an 
axis  or  mathematical  line  within  itself,  as  the  shank  V  necessarily 
does ;  and  this  shank  might  be  fixed  on  any  place  of  the  crank 
K  (provided  the  other  shank  was  fixed  on  the  like  place  of  its 
crank,  without  which  the  machine  would  not  perform),  for  it 
would  still  turn  the  index  and  globe  round  the  same  way  as  it 
now  does  by  being  fixed  to  the  end  thereof  whereon  it  stands. 
Therefore,  while  the  whole  crank  is  earned  round  the  axis  H  of 
the  wheel  F,  every  atom  of  the  crank  must  turn  round  an  axis 
or  mathematical  line,  within  itself ;  and  the  whole  being  carried 
round  through  different  points  of  space,  in  the  time  that  every 
part  or  atom  turns  round  its  own  axis,  their  cohesion  caimot  be 
destroyed,  nor  the  crank  reduced  to  dust."  (Ferguson's  Essay 
on  the  Moon's  turning  round  her  own  Axis,  pp.  65,  67,  and  70). 
At  page  70  of  the  same  work,  Ferguson  says,  "  A  few  wheels, 
by  a  multiplied  motion,  from  the  axis  of  the  index  L  to  the 
Earth's  axis,  would  give  the  Earth  its  diurnal  motion,  which 
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any  skilful  mechanic  might  easily  contrive."  Ferguson  kept 
this  hint  in  mind,  for  shortly  afterwards  he  calculated  and 
arranged  the  ''  ftw  wheels  "  necessary,  and  introduced  them  into 
a  very  simple  machine  which  showed  the  Earth's  rotation.  Vide 
"The  Crank  Orrery,"  pp  127—130. 

1746. 

Projection  of  the  great  Solar  Eclipse  of  14Tn  July, 
1748. — Early  in  the  year  1746,  Ferguson  calculated  the  times  of 
beginning,  middle,  and  end  of  the  great  eclipse  of  the  Sun,  and 
the  digits  obscured,  which  was  predicted  to  happen  on  14th  July 
1748.  After  having  finished  his  calculations,  he  made  a  careful 
projection  of  the  eclipse,  had  it  engraved,  and  shortly  afterwards 
published,  with  a  description  of  it,  engraved  on  the  plate.  This  is 
one  of  those  early  literary  productions  of  Ferguson's  now  forgot- 
ten and  unknown.  The  following  is  a  copy  of  Ferguson's  adver- 
tisement of  the  projection  of  this  eclipse,  taken  from  page  2d 
of  that  now  very  scarce  Tract  of  his,  the  first  of  his  published 
works,  entitled,  "  The  Use  of  a  New  Orrery,"  published  in  Lon- 
don in  July  1746.) 

"  A  Projection  of  the  Sun*8  Eclipse,  a«  it  will  happen  on  the 
14th  of  July  1748,  in  the  forenoon,  at  London,  E<linbuigh, 
and  Rome,  by  James  Fei^uson.      Price  One  Siiilling." 

Having  published  his  projection  of  this  eclipse  early  in  1746, 
and  as  the  ecli})se  did  not  take  place  until  July  1748,  the 
projection  was  therefore  on  sale  tv:o  years  before  it  took 
place.  Ferguson  probably  j)ublished  liis  j)rojection  so  long  be- 
fore the  event  hapj)ened  for  tlie  purpose  of  making  known  to 
the  public  his  powers  as  an  original  calculator,  and  thus  to  pre- 
pare the  way  for  his  lectures  on  this  eclipse,  which  were  delivered 
before  considerable  audiences  in  several  places  in  London  dur- 
ing the  year  1748.     (See  date  1748 — Solar  Ecliinte). 

A  Tract  entitled  *  The  Use  of  a  New  Orrery,"  publishej) 
BY  FeR(JUSON. — Al)out  the  month  of  July  174(i,  Ferguson  pub- 
lished his  first  work,  a  small  12mo  tract  of  42  pages,  entitU'd 
*'  The  Use  of  a  New  Orrery  mwle  aivl  described  by  James  Fer- 
guson:  TA/Tuloriy  1740."  'i'his  tract  by  Ferguson  appears  to 
have  l>een  writUm  and  published  by  him  for  the  purpose  of 
making  the  public  aware  of  the  merits  and  accuracy  of  the  large 
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wooden  orrery,*  which  he  had  got  completed  in  the  previous 
year.  In  his  preface  he  gives  an  explanation  of  the  term  orrery, 
and  alludes  to  several  early  astronomical  machines  which  ex- 
hibited the  motions  of  the  celestial  orbs ;  after  which,  he  gives 
a  minute  description  of  the  appearance,  the  motions,  and  the 
general  phenomena  arising  therefrom,  in  his  own  recently  con- 
structed orrery,  and  which  we  have  described  (see  the  orrery, 
date  1745).  The  frontispiece  of  this  tract  has  a  large  and  ele- 
gant folding  engraving  of  the  external  appearance  of  his  orrery, 
which  is  the  same  engraving  he  afterwards  prefixed  to  the 
several  editions  of  his  celebrated  work  on  Astronomy,  from 
which  we  are  inclined  to  conclude  that  although  Ferguson  did 
not  construct  the  wheel-work  of  any  two  of  his  orreries  alike, 
he  appears  to  have,  at  least  in  his  large  orreries,  preserved  the 
same  external  appearance.  This  frontispiece  (reduced)  will  be 
found  at  the  beginning  of  the  description  of  the  wheel- work  of 
this  orrery,  under  date  1745,  when  it  was  finished.  This  tract 
is  now  exceedingly  scarce.  We  only  obtained  our  copy,  after 
a  search  of  several  years. 

The  Phenomena  of  Venus  represented  in  an  Orrery. 
— Towards  the  end  of  this  year  (174G)  Ferguson  made  a 
delineation  of  the  apparent  path  of  Venus  as  seen  from  the 
Elarth,  deduced  from  their  motions  and  positions  during  the 
period  of  their  conjunctive  revolution  (a  period  of  583  days). 
After  finishing  his  delineation,  Ferguson  wrote  out  a  con- 
cise account  of  it,  and  presented  it  to  a  member  of  the  Royal 
Society,  who  shortly  afterwards  showed  the  delineation  at  a 
meeting  of  that  body,  and  read  the  paper  descriptive  of  it. 
The  members,  after  the  said  paper  was  read,  applauded  it,  and 
ordered  it  to  be  recorded  in  their  Transactions,  which  was  duly 
done.  The  following  is  the  title  of  the  paper  in  the  abridged 
Transactions  of  the  Royal  Society. 

"  The  Phenomena  op  Vends  as  represented  in  an 
Orrery,  by  James  Ferguson. **  Vide  PhiL  Trans. 
Abrid.  IX.  p.  226,  date,  1746. 

In  delineating  the  apparent  path  of  Venus  as  seen  from  the 
Earth,  Ferguson,  in  the  138th  section  of  his  Astronomy,  men- 
tions, that  he  made  use  of  the  orrery  represented  on  the  frontis- 
piece, facing  the  title-page  of  that  work ;  consequently,  the  orrery 
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he  finished  in  1745  ia  the  same  one  he  refers  to  in  his  Astro- 
nomy, 1st  Edition,  1756.  In  using  this  orrery  for  the  deline- 
ation, he  removed  from  it  the  balls  representing  the  Sun, 
Mercury,  Venus,  the  Earth,  and  the  Moon,  and  put  black  lead 
pencils  in  their  places  with  the  points  turned  upward ;  this 
done,  he  then  fixed  a  circular  sheet  of  pasteboard  so  that  the 
Earth  kept  constantly  under  its  centre  in  going  round  the  Sun, 
and  also  kept  its  parallelism ;  then  by  j)re8sing  gently  with  one 
hand  upon  the  pasteboard  to  make  it  touch  the  three  pencils, 
with  the  other  hand  he  turned  the  winch  that  put  in  motion 
the  machinery  of  the  orrery.  After  having  performed  the 
operation,  he  inspected  the  tracings  made  on  the  under  side  of 
the  pastel)oard  by  the  orrery  pencils,  and  found  that  the  Sun 
had  descril)ed  a  circh,  whilst  the  pencils  of  Mercury  and  Venus 
described  lor)ped  curves.  Mercury  making  the  greatest  number 
of  loops,  Venus  the  least,  in  accordance  with  the  relative  times 
of  their  nn-olutions.  He  afterwaids  confined  his  views  to  an 
exact  tracing  of  the  apparent  path  of  Venus  seen  from  th(i  Earth 
as  deduced  from  the  orrery,  and  made  it  the  subject  of  the  paper 
already  refen*ed  to,  and  which  was  read  by  one  of  the  meml)er8  of 
the  Royal  Society  at  one  of  the  meetings  of  that  lx>dy  about  the 
end  of  the  vear  1740.  Of  this  orrerv,  see  our  reviarht  on  its 
wheel-work  luider  date  1745  ;  also,  Ferguson's  Astronomy, 
Section  188;  and  for  an  engraving  of  the  apparent  paths  of 
the  S\m,  Mercury,  an<l  Venus,  see  Plate  111.  Fig.  1  of  same 
work. 


Thk  Fouk-Wheelkd  Orkkry. — In  the  sninnur  of  this  year 
('174(1),  Ferguson  inventt'd  and  constructed  an  orrery  having 
on\y  four  wheels,  ami  without  either  pinion  or  screw.  As  for- 
merly noticed,  this  very  simple  orrery  nevertheless  exhibited  the 
Earth's  annual  motion  and  tli<*  parallelism  of  its  axis;  the  alter- 
nate.* succt*ssion,  and  ditferent  lengths  of  day  and  night  through- 
out the  year,  and  the  beautiful  cliange  of  seasons;  the  Sun's 
place  in  the  (Tlijpfic;  the  Sun's  rif/lif  OHcentiUm.  amplltuJe, 
and  ileclnnit'nm  ;  as  also  nolar  and  shhrenl  time;  the  jferiotUc, 
st/7iotllc,  and  i^nirnal  motions  of  the  M(K)n  ;  its  age  and  phases; 
the  retrograde  motion  of  the  muhn  of  its  orbit;  and  conse- 
quently, all  the  eclipses  of  the  Sun  and  Moon. 

in  his  "  Dis.sertation  \\\H)\\  the  Phenomena  of  the  Han'est 
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Moon,  and  Description  and  Use  of  a  New  Four- Wheeled 
Orrery"  Ferguson  gives  a  large  folding  engraving  of  the 
exterior  of  this  orrery,  and  with  gi'eat  minuteness  describes  its 
external  parts,  its  motions,  phenomena,  &c.,  but  says  nothing 
about  the  internal  mechanism  by  which  so  many  astronomical 
particulars  were  exhibited;  his  not  having  done  so  was  the 
cause  which  induced  the  public  of  that  day  to  consider  this 
orrery  "  a  nuchanical  puzzle  and  a  paradox."  Few  could  ac- 
count for  so  many  astronomical  motions  and  phenomena  being 
produced  hy  four-wheels  cmly,  and  that  too  without  the  aid  of 
a  pinion  or  a  screw. 

The  internal  mechanism  of  this  orrery  was  known  to  but  few 
until  the  year  1756,  when  Ferguson  published  his  great 
work,  ''  AatronoTfiy  explam^d  upan  Sir  Isaac  Newton* s  Prin- 
ciples."  In  chapter  XII.  of  this  work  he  describes  his  astrono- 
mical machinery.  In  section  399  of  this  chapter  he  gives  an 
account  of  one  of  his  astronomical  machines,  which  he  desig- 
nates The  Calculator,  alluding  to  which,  he  says,  "  In  tlie 
year  1746  /  contrived  a  very  simple  m/achine,  and  descmbed 
its  perfoi^maTice  in  a  small  Treatise  upon  the  Plienomena  of 
Uve  Harvest  Moon,  puhlwlied  in  1747.  /  impi^oved  it  soon 
after  by  adding  another  wheel,  ami  called  it  The  Calcula- 
tor." ***  From  this  it  is  evident  that  the  internal  mechanism 
of  the  Calculator,  with  the  exception  of  an  additional  wheel,  was 
precisely  the  same  as  that  of  the  four-wheeled  orrery.  Having 
in  our  possession  a  copy  of  Ferguson's  " DisseHation"  we  have 
looked  carefully  over  it  and  compai'ed  the  engraving  and  de- 
scription of  the  orrery  with  the  engravings  and  description  of 
his  Calculator  in  his  Astronomy,  and  out  of  them  have  made  a 
sectional  view,  which  we  shall  presently  describe.  In  the 
meantime,  we  give  an  engraving  of  the  exterior  of  the  four- 
wheeled  orrery,  reduced  from  tlie  original  in  Ferguson's  book, 
and  also  extracts  taken  out  of  his  description  of  it.     He  says, 

"  In  this  machine,  S  rej)resents  the  Sun,  E  the  Eaith,  and  M 
the  Moon.  W,  a  wire  is  fixed  in  the  Sun  and  points  toward 
the  Earth's  centre,  but  does  not  touch  its  surface,  because  of  the 
graduated  arc  G,  which  is  fixed  in  the  south  point  of  the  horizon 

l*-*  The  additional  wheel  here  referred  to  was  an  apo<jee  wlifcl,  or  ruther  pulley, 
iiitroduced  for  the  purpose  of  showing  the  mean  place  of  the  Moon's  a]>ogee  in  the 
heavens,  and  regarding  which  the  reader  will  find  details  in  the  description  of 
the  Cal<;l'LATor,  uuder  date  1749. 
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H,  and  niuat  go  round  with  the  motion  of  the  Earth,  so  as  not 
to  be  hindered  by  the  said  wire.  The  horizon  has  all  the  points 
of  the  compass  drawn  upon  it,  and  likewise  a  graduated  circle 
showing  the  degrees  of  amplitude  both  of  the  Sun  and  Moon. 


Thu  Pour-WhetW  Orrtry. 

The  graduated  arc  haa  its  degrees  numbered  from  the  horizon 
to  the  zenith  upon  one  aide,  for  showing  the  altitude  of  the  Sun 
and  Moon  as  they  pa^s  over  the  meridian ;  and  ou  the  other  side 
it  is  graduated  from  above  the  equator  to  the  tropics  and  a  little 
beyond  them,  for  showing  the  declination  of  the  Sun  and  Moon, 
The  before-mentioned  wire,  which,  in  tlie  following  parts  of  this 
description  I  shall  call  a  solar-ray,  shows  the  Sun's  amplitude 
at  rising  and  setting,  every  day  of  the  year,  as  it  cuts  the  horizon 
on  the  eastern  or  western  side  thereof,  while  the  Earth  is  turned 
round  its  axis ;  and  in  passing  over  the  graduated  arc,  it  shows 
both  the  declination  and  meridian  altitude  of  the  Sun,  which  is 
different  every  day,  ag  the  amplitude  likewise  is ;  for  the  Earth's 
axis  is  inclined  23^  degrees  from  a  line  supposed  to  be  drawn 
perpendicular  to  the  ecliptic ;  and  as  the  Earth  is  carried  round 
about  the  Sun,  its  axis  still  continues  parallel  to  itself;  that  is, 
if  in  any  part  of  the  Earth's  annual  path,  a  hne  be  drawn 
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parallel  to  its  axis,  the  said  axis  will  always  keep  parallel  to 
that  line. 

While  the  Moon  goes  round  the  Earth,  she  rises  above  and 
falls  below  the  plane  of  the  ecliptic,  or  annual  path  of  the  Earth's 
centre,  in  her  orbit,  which  is  5  J  degrees  inclined  thereto ;  con- 
sequently, as  one  half  of  the  Moon's  orbit  is  above  the  ecliptic, 
and  the  other  half  below  it,  her  orbit  will  cut  the  ecliptic  in  two 
points  diametrically  opposite  to  one  another,  and  these  points  are 
called  the  Moon*  anodes.  Theyare  marked  upon  theinclined  plane 
P,  to  which  plane  the  Moon  always  keeps  parallel,  because  the 
lower  end  of  her  axis  lies  upon  it ;  and  because  of  its  inclination, 
the  axis  will  rise  and  fall  in  the  socket  Q,  which  is  fixed  in  the 
bar  T,  that  carries  the  Moon  round  the  Earth.  To  this  bar  a 
small  index  U  is  fixed,  which  constantly  shows  the  Moon's  place 
in  her  orbit,  among  the  signs  on  the  plate  V.  These  signs 
always  keep  parallel  to  themselves,  as  they  go  round  the  Sun ; 
but  the  inclined  plane  P  with  its  nodes  goes  backward,  so 
that  each  node  recedes  through  all  the  above  signs  in  almost 
19  years.  On  this  inclined  plane  there  are  two  graduated 
circles,  the  outermost  whereof  shows  the  degrees  and  parts 
of  a  degree  of  the  Moon's  latitude,  as  it  is  north  or  south, 
and  the  innermost  circle  shows  her  distance  from  either  of  her 
nodes. 

That  node  from  which  the  Moon  ascends  northward  above  the 
plane  of  the  ecliptic,  is  called  the  ascending  or  north  node ;  be- 
cause from  it  her  latitude  (or  declination  from  the  ecliptic)  is 
called  north  latitude  ascending,  until  she  comes  to  the  highest 
part  of  her  orbit,  or  to  her  greatest  north  latitude.  From  thence 
she  has  Tiorth  latitude  descending,  until  she  comes  to  the  south 
node,  so  called,  because  from  it  the  Moon  descends  southward 
below  the  ecliptic,  until  she  comes  to  her  greatest  south  latitude, 
in  the  lowest  part  of  her  orbit ;  whence  she  ascends  in  south 
latitude,  until  she  comes  again  to  the  north  node ;  and  then 
ascends  from  it  in  north  latitude,  as  before. 

.  Two  indexes  are  put  upon  the  Earth's  axis,  and  by  the  Earth's 
diurnal  motion  they  are  carried  round  the  dial-plate  X,  which 
is  divided  into  24  houra  The  shortest  index  shows  the  sidereal, 
and  the  longest,  the  solar  time. 

The  axes  of  the  before-mentioned  plates  turn  concentrically 
within  one  another,  and  come  from  the  wheel-work  that  is  con- 
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tained  in  the  box  B,'**  wherein  the  Sun's  axis  is  fixed,  and  by 
that  means  the  solar-ray  W  constantly  points  toward  the  Earth's 
centre  as  it  is  carried  round  the  Sun. 

The  large  plate  A  is  immoveable,  because  on  it  is  drawn  the 
ecliptic  (which  is  the  standard  of  the  whole  instrument)  with 
its  twelve  signs,  each  containing  th'niy  degreeSy  within  which  is 
a  circle  of  the  huelve  months  divided  into  their  respective  days 
in  such  a  manner,  that  the  degrees  of  the  ecliptic  show  the  Sun's 
place,  as  they  stand  over  these  days  throughout  the  whole  year. 
The  next  or  innermost  circle  contains  24  hours,  which  begin 
with  Aries  at  the  9th  day  of  March ;  their  use  is  to  show  the 
Sun's  right  ascension  in  time  every  day  of  the  year.  All  these 
are  shown  by  the  annual  index  Y  fixed  to  the  box,  and  so  goes 
round  the  above-mentioned  circles,  as  the  box  is  by  hand  turned 
round  upon  a  pin  fixed  in  the  centre  of  the  large  immoveable 
plate. 

If  we  imagine  this  circle  of  signs  to  be  raised  up  from  the 
immoveable  plate,  as  high  as  the  centres  of  the  Earth  and  Sun, 
it  will  represent  the  aituafUm  of  the  ecliptic,  in  whose  plane 
the  Earth  always  moves  about  the  Sun,  which  remains  in  the 
centre;  but  will  appear,  as  seen  from  the  Earth,  to  go  through 
all  the  twelve  signs  in  a  year,  because  he  is  s<^en  by  the  inhabit- 
ants of  the  moving  Earth,  wlio  cannot  piTceive  their  own  mo- 
tion as  they  are  carried  along  tlK^rewitli. 

While  the  Earth  is  carried  once  round  the  Sun  by  hand,  it 
shows  all  the  beautiful  variety  of  the  four  seasons,  and  the  Moon 
goes  12  t'lnu'M  and  }  more  round  the  Eailh,  from  tlu'  Sun  to  the 
Sun  again;  showing  iier  lunations  and  phases  ;  also,  her  latitudes 
and  distance  from  her  ncnles,  as  she  rises  above  and  falls  Ik? low 
the  ecliptic  in  her  inclined  orbit,  whose  mnh's  go  backward  19^ 
degrees  eveiyycar;  and  consecjuently,  in  I85  years,  or  little 
more,  they  go  once  backward  through  all  the  signs  and  d<*grees 
of  her  orbit  without  ever  (listiu'biuf^  the  position  of  her  signs; 
which,  JUS  alK)vo  saifl.  still  keep  their  parallelism  as  they  go 
round  the  Sun,  by  lookin;^  toward  their  corrrsponding  signs  in 

l*'*^  Ferj^usou,  in  his  «l«'s«'n|ttion  «if  tin-  four-whorliMl  (Mitit,  iI<m's  not  explain 
the  wheel-work  in  the  insiile  of  the  l»ox.  rroha>)ly  he  mH<le  Muh  sininle  nrreriesi 
for  Rale,  and  thuH  kei)l  its  niechHiiiKni  serret  :  Im^  this  as  it  n>ay,  we  anall  annex 
a  aectional  view  of  the  contents  ot  the  box,  «oni|>os«»il  by  us,  from  the  aei'tional 
view  of  Am  *M'Hlculator,"  which,  he  says,  it  nsemhlnl,  ♦•xceptinjj  in  the  addition 
of  oni»  wheel.     (iSec  article  Cnlciiintor^  date  1749). 
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the  ecliptia**^  And  in  this  small  circle  of  signs  the  Moon's 
place  is  shown  at  any  time,  as  her  age  is  on  a  circle  of  29  ^  equal 
parts  up(m  the  box,  round  the  lowermost  edge  of  her  inclined 
plane  or  orbit 

On  the  box  are  several  tables  for  showing  the  place  of  the 
north  node,  with  the  moorCa  age,  iveek  day,  and  d^iy  of  the 
month,  for  any  time  past  or  to  come.  By  these  tables  the 
machine  may  be  rectified  in  two  minutes  to  any  given  time,  so 
as  to  show  the  days  of  the  weeks  and  months  whereon  the  Tvevj 
and  full  moons,  and  eclipses  of  any  year,  did  or  will  happen. 

The  Sun  is  13  inches  in  circumference,  the  Earth  9,  and  the 
Moon  2^ ;  the  box  is  18  inches  long,  and  the  large  immoveable 
plate  is  27  inches  in  diameter.  The  Earth  in  this  machine  has 
no  diurnal  motion,  but  such  a  motion  may  be  given  to  it 
by  means  of  a  string  wrapped  round  its  axis." 

One  side  of  the  Moon  keeps  always  toward  the  Earth,  and  is 
engraven,  to  distinguish  it  from  the  other.  She  turns  round 
her  axis  within  a  black  cap,  which  shows  her  phases  to  be  dif- 
ferent every  day,  as  seen  from  the  Earth ;  but  to  the  Sun  she 
always  appears  full,  and  turns  herself  once  round  to  him  in  every 
lunation,  having  only  one  day  and  one  night  in  that  time,  equal 
in  length  to  29^  natural  days  on  our  Earth."  (Ferguson's  Dis- 
sertation on  the  Harvest  Moon,  and  Use  of  a  New  Four- Wheeled 
Orrery,  pp.  19 — 22).  This  description  is  followed  by  20  pages 
of  print,  showing  how  to  rectify  the  orrery  for  exhibiting  the 
change  of  the  seasons — the  different  lengths  of  day  and  night — 
sidereal  time — the  Sun's  place  in  the  ecliptic — right  ascension — 
declination  and  amplitude — the  phenomena  arising  out  of  the 
Moon's  motions — eclipses — precession  of  the  equinoxes — the 
Moon's  rotation,  &c.,  much  too  long  for  insertion  here. 

As  mentioned  in  our  note,  Ferguson  docs  not  describe  the 
internal  mechanism  of  his  orrery-box.  This  omission,  no  doubt, 
was  intentional ;  done,  to  prevent  any  one  from  making  it,  and 
for  securing  the  invention  entirely  to  himself  That  the  reader 
may  be  made  acquainted  with  the  arrangement  of  the  works 
inside  said  box,  we  have  designed  a  sectional  plan  of  it,  from 
the  pulley- work  of  his  '*  {Jahalator"  which,  along  with  the 

l<8  Instead  of  **  in  18J  years  or  little  more,''  it  should  liave  Ikjoh,  "in  18^ 
years  or  WtU  las,"  as  ISJ  years  is  equal  to  18  years  243  days  nearly;  whereas  the 
nodal  period  is  one  of  about  18  yeare  224  days,  or  ISjl  years  nearly. 
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short  description  we  shall  give,  we  trust,  that  its  several  simple 
parts  will  be  readily  understood,  and  easily  made  by  any  in- 
genious mechanic. 

In  the  annexed  figure,  A  A  represents,  in  section,  the  large 
circular  ecliptic-plate,  27  inches  in  diameter,  and  B  B,  that  of 
the  moveable  box  which  contains  the  works.  A  strong  wire  i 
inch  in  diameter,  and  square  in  the  middle  at  o,  is  driven  down 
through  the  centre  of  the  ecliptic-plate,  and  down  a  little  way 
into  the  pedestal  K.     Two  holes  ^  inch  in  diameter  are  made 


Section  of  the  Four- Wheeled  Orrery,  1746. 

in  the  top  and  bottom  of  the  box  at  O  and  P,  which  fits  on  the 
axis  S  K  in  the  centre,  and  thus  the  box  moves  freely  on  the 
axis  or  shaft  as  a  pivot.  The  pulley  c  is  turned  out  of  one  piece 
of  wood,  as  shown  in  the  section,  and  fits  tightly  on  the  square 
part  of  the  thick  wire  in  tlie  centre  at  c;  and  thus  this  large 
pulley  Ls  immoveable,  and  the  1k)x  may  be  carried  round  the 
ecliptic-plate  without  in  the  sli^^htost  degree  altering  its  posi- 
tion. The  under  part  of  the  large  fixed  central  pulley  is  grooved 
at  M,  and  this  groove  must  be  sharp  at  the  bottom  and  2  inches 
in  diameter ;  the  central  part  D  is  also  .sharp  grooved  (as  shown 
by  the  dark  line  across  its  centre),  and  G^^^^  inches  in  diamet*»r. 
The  upper  part  has  likewise  a  sharp  cut  groove  at  L,  2  inches 
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in  diameter.  Thus  the  large  fixed  central  pulley  is  actually  a 
combination  of  three  jmUeySt  but,  being  in  one  mass,  Ferguson, 
singularly  enough  reckons  it  as  one  wheel,  or  rather  as  OTie 
jmlley  only,  and  therefore  has  designated  it  "  the  Four-  Wheeled 
Orrery'' 

Near  the  right  hand  end  of  the  bottom  of  the  box  there  rises 
out  of  it,  at  W,  a  perpendicular  spindle  |\jth  of  an  inch  in  dia- 
meter, which  rises  to  a  point  nearly  touching  the  lower  part  of 
the  oblique  dial-plate  under  the  Earth.  On  this  Jioced  spindle 
the  pulley  E  turns,  having  a  long  hollow  axis  which  turns  on 
the  before-mentioned  spindle  and  reaches  to  near  its  top.  Near 
the  upper  end  of  the  hollow  axis  of  this  pulley  there  is  fixed  a 
small  ecliptic  circle,  and  a  little  above  it  and  on  the  top  of  this 
hollow  axis  is  made  fast  the  oblique-piece  which  carries  the  Earth 
and  its  sidereal  dial-plate.  This  pulley  must,  like  those  in  the 
centre,  have  a  sharp-bottomed  groove,  and  be  exactly  2  inches 
in  diameter,  taken  from  the  bottom  of  the  groove.  This  pulley 
E  being  2  inches  in  diameter,  is  exactly  of  the  same  diameter 
as  the  pulley  L  in  the  centre.  These  two  pulleys  are  connected 
together  by  means  of  a  cat-gut  string  J  (not  crossed) ;  being 
thus  connected,  pulley  E  will  maintain  its  parallelism  when  the 
box  is  carried  round  the  large  ecliptic-circle  A  A ;  and  conse- 
quently, as  formerly  mentioned,  cause  the  Earth  to  show  the 
varied  changes  of  the  seasons. 

Above  pulley  E  there  is  a  small  pulley  F  having  a  sharp  groove 

cut  into  it ;  the  diameter,  taken  from  the  bottom  of  the  groove, 

must  be  exactly  i  inch  in  diameter ;  a  cat-gut  string  I  (crossed) 

connects  this  ^inch  pulley  with  the  large  one  C  in  the  centre, 

and  when  the  box  is  moved  round  the  ecliptic-circle,  the  ^-inch 

pulley  will  make  12j^  rotations,  because  6  18  inches  being  the 

diameter  of  the  bottom  of  the  groove  in  the  large  pulley  C,  and 

•5  of  an  inch  that  of  the  small  pulley,  the  fraction  thus  becomes 

^  ^^  =  G18  -i-  •5  =  12*36,  and  these  1236  rotations  is  very  nearly 

equal  to  the  number  of  revolutions  which  the  Moon  makes  round 

the  Earth  in  a  year.    This  ^-inch  pulley  has  a  hollow  axis  which 

turns  on  the  hollow  axis  of  the  pulley  E  under  it,  and  ascends 

to  near  the  under  surface  of  the  small  ecliptic  plate  V,  and  carT 

ries  on  its  top  a  horizontal  bar  T,  having  a  short  tube  made  fast 

to  its  extreme  end ;  the  Moon's  shaft  works  up  and  down  into 

this  tube,  according  to  its  contact  with  the  inclined  orbit  below, 

o 
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as  foiinerly  described.  This  horizontal  bar  being  fixed  to  the 
top  of  the  tube  of  the  hollow  axis  of  the  ^-inch  pulley,  must 
with  it  move  round  in  the  same  time,  and  with  it  the  Moon, 
causing  it  to  revolve  round  the  Earth  in  29  days  12  hours  45 
minutes,  as  indicated  by  the  passage  of  the  annual  index  over 
the  days  in  the  large  ecliptic-circle,  or  12,'oj  revolutions  round 
the  Earth  in  the  time  taken  by  the  annual  index  in  traversing 
all  the  signs  and  degrees  of  the  ecliptic.  Tlie  Moon  is  half 
covered  with  a  black  cap,  which,  by  moans  of  a  bent  wire,  is 
connected  with  a  s^vivel-pin  on  the  top  of  the  Sun ;  this  pin  has 
a  small  hole  in  it,  through  which  the  cud  of  the  long  wire  has  a 
lateral  motion  to  accommodate  the  variable  distances  of  the 
Moon  from  the  Sun  in  its  revolution  round  the  Earth  ;  the  other 
end  of  this  wire  being  fixed  to  the  back  of  the  Moon's  cap. 
causes  the  front  of  it  to  look  always  towards  the  Sun  during  its 
circuit  round  the  Earth,  thereby  showing  the  varied  phases  of 
the  Moon  as  seen  from  the  Earth — and  always  ql/uU  Moon  as 
seen  from  the  Sun. 

Above  the  ^-inch  pulley  there  is  another  one,  G,  having  a 
sharp-bottomed  groove,  the  diameter  of  which,  measured  from 
the  bottom  of  the  groove,  must  be  1  ^  inch  nearly ;  this  pulley 
is,  by  means  of  an  uncrossed  cat-gut  string,  connected  with  the 
upper  central  pulley   L,  which,  jus  before  noted,  is   exiictly   2 
inches  in  dianu'ter,  as  measured  from  the  bottom  of  its  groove. 
This  pulley  being  -^^^yth  of  an  inch  less  than  that  in  tlie  centre, 
will  not  keep  its  parallelism  jis  the  lowtn*  pulley  E  does,  but 
will  gain  a  little  yearly,  giving  a  retrograde  motion  to  it  in  18} 
years,  which  is  the  period  of  tlie  Motms  nodes.     Instead  of  a 
pidley  l-^(j  inch  in  diameter  at  the  bottom  of  its  groove,  one  of 
^"ft)V(J  ^^^^^  S^^^  ^  more  conect  nodal  revolution;  but  as  it  is 
inifKJSsible  to  make  a  gi(X)ve  to  answt?r  this  fraction,  the  lK>ttom 
of  the  groove  ouglit  to  be  made   1,^^   inch  in  diameter,  and 
then  by  trials,  nicely  reduced  a  little,  by  means  of  a  triangular- 
shaped  file.     This  pulley  0  hits  a  hollow  axis  which  turns  on 
that  of  the  Moon,  and  asc-ends  about  1  inch  alM>ve  the  surface  of 
the  lx)x,  and  carries  on  its  top  the  obliijue  orbit  of  the  M<x>n  N. 
and  causes  it  to  make  a  retrograde  n'volution  through  all  the 
signs  and  degrees  of  the  ecliptic  in  ISJ  years. 

In  concluding  our  description  of  the  internal  arrangements  of 
this  very  simple  orrery,  wo  may  note  that  the  grooves  in  jUI  the 
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pulleys  ought  to  be  shaped  like  the  letter  V,  sharp  at  the  bot- 
tom, in  order  that  the  cat-gut  strings  may  not  slip  during  the 
motion  of  the  box.  That  a  greater  degree  of  security  may  be 
given  to  these  cat-gut  strings  to  prevent  them  slipping,  we 
would  recommend  that  each  of  the  strings,  at  the  letters  H  I  J, 
be  furnished  with  a  pulley  moving  on  a  joint,  and  by  means  of 
a  spring,  cause  the  pulley  to  press  the  several  cat-gut  strings 
imvards ;  this  would  keep  the  strings  tight  on  the  pulleys  in 
all  weather  and  under  all  circumstances. 

As  noticed  at  the  beginning  of  the  description,  Ferguson 
mentions  that  he  improved  this  machine  soon  after  it  was  made 
"  hy  addiTig  another  wheel "  to  it,  and  then  called  it  "  the  Cal- 
ciddtor"  Whether  Ferguson  then  made  an  entirely  new 
machine  by  adding  an  extra  wheel  to  it,  or  simply  altered  the 
four-wheeled  orrery  into  the  Calculator,  is  now  not  knowa  If 
he  altered  the  four-wheeled  orrery  into  the  Calculator,  he  would 
do  so  by  placing  the  pulleys  into  a  new  frame  and  bringing  them 
into  closer  contact,  as  shown  in  the  pulley- work  of  the  Calcula- 
tor ;  and  in  having  the  works  concealed  from  view  by  a  circular 
cover-plate,  moving  with  the  annual  motion.  (See  view  of  the 
Calculator,  under  date  1749).  It  is  singular  that  Ferguson 
should  call  this  machine  a,  four-wheeled  oin'emj;  9^  four-pulleyed, 
or  rather  a  dix-yulleyed  orrery  would  have  been  the  more  correct 
designation ;  because,  the  central  mass  does  not  act  as  on-e,  but 
as  three  distinct  pulleys.  Ferguson  calls  these  pulleys,  ivheels. 
Wheels  are  usually  understood  to  have  teeth  or  cogs,  while  pul- 
leys are  wheels  without  teeth,  simply  grooved,  or  plain  round 
the  circumference. 

1747. 
"  The  Improved  Celestial  Globe." — About  the  beginning 
of  the  year  1747,  Ferguson  improved  the  Celestial  Globe  by 
adding  a  piece  of  apparatus  to  it  which  enabled  him  to  show 
the  apparent  diurnal  revolutions  of  the  Sun  and  Moon,  with  the 
times  of  their  rising,  culminating,  and  setting,  the  age  of  the 
Moon,  &C.  This  improved  globe  was  exhibited  before  the  mem- 
bers of  the  Royal  Society,  and  at  same  time,  there  was  read  a 
paper,  written  by  Ferguson,  descriptive  of  the  new  improve- 
ment and  its  use.  The  ^mper  and  the  improved  globe  were 
approved  of  by  the  members,  and  the  description  was  ordered 
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to  be  printed,  which  waa  done  in  due  course.    The  paper  stands 
indexed  in  their  Transactions  as, 

"  An  ImprovGRient  of  the  Celestial  Qlobe,  by  Juim  Fex- 
gueoD,  r^  before  the  Royal  Society,  on  14tli  May,  1747.' 
See  PhiL  Traas.  Vol  44,  page  535. 

We  annex  an  engraving  of  the  Celestial  Globe,  as  improved 
by  Ferguson,  along  with  a  full  deacriptioa  of  it 


lin[>roved  CelestUl  UJobc. 

"On  the  north  pole  of  the  axis,  above  the  hour  circle,  is  fixed 
ail  arc  M  K  H  of  2'S^  degrees,  and  at  the  end  H  is  fixed  an 
upright  pin  HG,  which  staniis  directly  over  the  north  pole  of 
the  ecliptic,  and  perpendicular  to  that  part  of  the  Buri'acc  of  the 
globe.  On  this  pin  are  two  moveable  collets  at  I)  and  H,  to 
which  arc  fixed  the  quadrautal  wires  N  and  O,  having  two  little 
balk  on  their  ends  for  tlie  Sun  and  Moon,  us  in  the  figiirc.  'ITie 
collet  D  is  fixed  to  the  circular  plate  F,  on  which  the  ^DJ  days 
of  the  Moon's  age  are  engraven,  beginning  just  under  the  Sun's 
wire  N  ;  and  as  this  wire  is  moved  round  the  globe  the  plate  F 
turns  round  with  it  These  wires  are  easily  turned  if  the  screw 
G  be  slackened ;  and  when  they  are  set  to  their  proper  places, 
the  screw  serves  to  fi.\  them  there,  so  that  when  the  globe  ia 
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turned,  the  wires  with  the  Sun  and  Moon  may  go  round 
with  it;  and  these  two  little  baUs  rise  and  set  at  the  same 
times  and  on  the  same  points  of  the  horizon,  for  the  day 
to  which  they  are  rectified,  as  the  Sun  and  Moon  do  in  the 
heavens. 

Because  the  Moon  keeps  not  in  her  course  in  the  ecliptic  (as 
the  Sun  appears  to  do),  but  has  a  declination  of  5 }  degrees  on 
each  side  from  it  in  every  lunation,  her  ball  may  be  screwed  as 
many  degrees  to  either  side  of  the  ecliptic  as  her  latitude  or 
decUnation  from  the  ecliptic  amounts  to  at  any  given  time ;  and 
for  this  purpose,  S  is  a  small  piece  of  pasteboard,  of  which  the 
curved  edge  at  S  is  to  be  set  upon  the  globe  at  right  angles  to 
the  ecliptic,  and  the  dark  line  over  S  to  stand  upright  upon  it. 

From  this  line,  on  the  convex  edge,  are  drawn  5  J  degrees  of 
the  Moon's  latitude  on  both  sides  of  the  ecliptic ;  and  when  this 
piece  is  set  upright  on  the  globe,  its  graduated  edge  reaches  to 
the  Moon  on  the  wire  O,  by  which  means  she  is  easily  adjusted 
to  her  latitude,  found  by  an  ephemeris. 

The  horizon  is  supported  by  two  semicircular  arcs,  because 
pillars  would  stop  the  progress  of  the  balls  when  they  go  below 
the  horizon  in  an  oblique  sphere.  ^*^ 

To  rectify  this  Olobe. — Elevate  the  pole  to  the  latitude  of 
the  place ;  then  bring  the  Sun's  place  to  the  ecliptic  for  the 
given  day  to  the  brass  meridian,  and  set  the  hour-index  to  XII. 
at  noon,  that  is,  to  the  upper  XII.  on  the  hour-circle,  keeping 
the  globe  in  that  situation ;  slacken  the  screw  0  and  set  the 
Sun  directly  over  his  place  on  the  meridian,  which  being  done, 
set  the  Moon's  wire  under  the  number  that  expresses  her  age 
for  that  day  on  the  plate  F,  and  she  will  then  stand  over  her 
place  in  the  ecliptic  and  show  what  constellation  she  is  in ; 
lastly,  fasten  the  screw  G,  and  laying  the  curved  edge  of  the 
pasteboard,  S,  over  the  ecliptic,  below  the  Moon,  adjust  the  Moon 
to  her  latitude  over  the  graduated  edge  of  the  pasteboard,  and 
the  globe  will  be  rectified. 

Its  use. — Having  thus  rectified  the  globe,  turn  it  round,  and 
observe  on  what  points  of  the  horizon  the  Sun  and  Moon  balls 

147  This  simple  auxiliary  apparatus  of  Ferguson's  may  be  used  with  effect  by 
those  who  have  their  Celestial  Ulobe  mounted  on  a  pillar.  We  had  the  apparatus 
made  for  our  globe,  and  the  cost  was  only  30s. ;  and  we  believe  that  the  same 
mechanician  continues  to  supply  them  at  same  price. 
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rise  aud  set,  for  these  agree  with  the  points  of  the  compass  on 
whicli  the  Sun  aud  Moou  rise  and  set  in  the  heavens  on  the 
given  day ;  and  the  hour-iudex  shows  the  times  of  their  rising 
aud  setting,  and  likewise  the  time  of  the  Moon's  passage  over 
the  meridian. 

This  simple  apparatus  shows  all  the  varieties  that  can  happen 
in  the  rising  of  the  Sun  and  Moon,  and  makes  the  phenomena 
of  the  Harvest  Moou  plain  to  the  eye.  It  is  also  very  useful  in 
reading  lectures  on  the  globes,  because  a  large  company  can  see 
this  Sun  and  Moou  go  round,  rising  above  and  setting  below 
the  horizon  at  different  timas,  according  to  the  seasons  of  the 
yeai',  and  making  their  appulses  to  diflFerent  fixed  stars.  But 
in  the  usual  way,  where  there  is  only  the  places  of  the  Sun  and 
Moon  in  the  ecliptic  to  keep  the  eye  upon,  they  are  easily  lost 
sight  of,  unless  they  be  covered  with  patches."  (See  Ferguson's  • 
Astronomy,  Chapter  XII.  Astronomical  Machinery,  article  401, 
and  Plate  III,  figure  3;  also,  The  Universal  Magazine,  Vol  7, 
with  Plate,  &c.) 

"  A  Dissertation  upon  the  Phenomen.v  of  the  Harvest 
Moon,"  &c.,  Published. — Ferguson  published  this  hLs  second 
work  in  July,  1747,  being  a  small  8vo  of  72  pages,  and  illus- 
trated by  three  folding  engravings.  As  formerly  mentioned, 
Ferguson,  in  his  own  memoir,  notices  this  publication,  and  calls 
it  his  jirnt  work ;  but  it  was  really  his  second.  At  page  5  of 
liis  preface  to  this  "  Dissertatwn','  he  refers  to  \\\i^  first  work — 
apologises  for  an  error  in  it,  and  also  for  the  printer,  for  his  faulty 
printing.  We  do  not  find  ''the  Dissertation''  advertised  in  any 
of  the  London  newspapers  or  magazines  before  July,  1747;  and 
as  it  conies  first  into  notice  this  month,  we  conclude  it  was  then 
just  published.  The  following  is  a  copy  of  an  advertisement 
of  it  in  the  Gentleman's  Magazine : — "  Dissertation  on  the 
Phenoineiui  of  tlce  Ilarrest  Moon  ;  3  Co /tj^r- plates  ;  by  Jainrs 
Ferff  uson .''  ((fentleman's  Magazine,  Vol.  17,  p.  348,  July,  1747  ; 
see  also  note  H'2.) 

The  Planktaky  (iLobes  Instrimknt. — During  the  summer 
of  1747,  Ferguson  invented  and  nuide,  for  the  illustration  of  his 
future  lectures,  a  curious  and  simple  apparatus,  which  he  after- 
wards designated    'THE  PLANETARY  GlobES."     The  annexed 


JAMES  FERGUSON.  Ill 

wood-cut  shows  its  appearance,  and  the  following  is  a  descrip- 
tion of  its  several  parts,  its  use,  &c. 

In  the  engraving  the  letter  T  represents  a  terrestrial  globe 
filed  OD  its  axis,  standing  upright  on  the  pedestal  C  D  £,  on 
which  is  an  hour  circle,  having  its  index  fixed  on  the  axis,  which 
turns  somewhat  tightly  in  the  pedestal  so  that  the  globe  may 


not  shake,  to  prevent  which,  the  pedestal  is  about  two  inches 
thick,  and  the  axis  goes  quite  through  it.  hearing  on  a 
nhoulder.  The  globe  is  hung  in  a  graduated  brazen  meridian, 
much  in  the  usual  way,  and  the  thin  plate  N.  NE,  E,  is  a  move- 
able horizon,  graduated  round  the  outer  edge,  for  showing  the 
bearings  and  ampHlwIet  of  the  Sun,  Mmtn  and  planets. 
Tlie  brazen  meridian  is  grooveil  round  the  outer  edge,  and  in 
this  groove  is  a  slender  semicircle  of  brass,  the  ends  of  which  are 
fixed  to  the  horizon  in  its  north  and  south  points.  This  semi- 
circle slides  in  the  groove  as  the  horizon  is  moved  in  rectifying 
it  for  different  latitudes.  To  the  middle  of  the  semicircle  is 
fixed  a  pin  which  always  keeps  in  the  zenith  of  the  horizon, 
and  on  this  pin  the  quadrant  of  altitude  q  turns,  the  lower  end 
of  which,  in  all  positions,  touches  the  horizon  as  it  is  moved 
round  the  same.  This  quadrant  is  divided  into  90  degrees  from 
the  horizon  to  the  zenithal  pin,  on  which  it  is  turned  at  90.  The 
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great  flat  circle  or  plate,  A  B,  is  the  ecliptic,  on  the  outer  edge 
of  which  the  signs  and  degrees  are  laid  down,  and  every  fifth 
degree  is  drawn  through  the  rest  of  the  surface  of  this  plate 
towards  its  centre.  On  this  plate  are  seven  grooves,  to  which 
seven  little  balls  are  adjusted  by  sliding  tuires,  so  that  they  ai'e 
easily  moved  in  the  grooves  without  danger  of  starting  out  of 
them. 

The  ball  next  the  terrestrial  globe  is  the  Moon,  the  next 
without  it  is  Mercury,  the  next  Venus,  the  next  the  Sun,  then 
Mars,  then  Jupiter,  and  lastly,  Saturn ;  and  in  order  to  know 
them,  they  are  separately  stamped  with  the  following  charac- 
ters:— #,  9,  ?,  0,  i,  %  h  This  plate  or  ecliptic  is  supported  by 
four  strong  wires,  having  their  lower  ends  fixed  into  the  pedes- 
tal at  C  D  and  E,  the  fourth  wire  being  hid  by  the  globe.  The 
ecliptic  is  inclined  23  ^  degrees  to  the  pedestal,  and  it  is  there- 
fore properly  inclined  to  the  axis  of  the  globe  which  stands  up- 
right on  the  pedestal.**® 

To  rectify  this  machine,  set  the  Sun  and  all  the  planetary 
balls  to  their  geocentric  places  in  the  ecliptic,  for  any  given  time, 
by  an  ephemeris ;  then  set  the  north  point  of  the  horizon  to  the 
latitude  of  your  place  on  the  brazen  meridian,  and  the  quadrant 
of  altitude  to  the  south  point  of  the  horizon ;  which  done,  tuni 
the  globe  with  its  furniture  till  the  quadrant  of  altitude  comes 
right  against  the  Sun,  viz.  to  his  place  in  the  ecliptic ;  and  keep- 
ing it  there,  set  the  hour  index  to  the  XII.  next  the  letter  C, 
and  the  machine  will  be  rectified  not  only  for  the  following 
problems,  but  for  several  others,  which  the  ingenious  reader 
may  easily  find  out: — 

Problem  I.  To  tiiul  tlie  amplitudes,  meridian  altitudes,  and  times  of 
rising,  culminating,  and  setting  of  the  Sun,  Moon,  and  planeta.  Problem 
II.  To  find  the  altitude  and  azimuthy  of  the  Sun,  Mood,  and  planeta,  at 
any  time  of  their  being  above  the  horizon.  Problem  III.  The  Sun*t 
altitude  being  given  at  any  time,  either  before  or  after  noon,  to  find  the 
hour  of  the  day  and  the  variation  of  the  compass  in  any  known  latitude. 

1^  From  an  old  sketch  ot  this  macliine  wliich  was  shown  to  us  in  the  winter 
of  1831,  hy  our  friend  Mr.  Deane  K.  Walker,  lecturer  on  Astronomy  in  I^ndon, 
it  would  appear  (from  the  measurements  there  given),  that  the  terrestrial  g[lobe  of 
this  machme  was  9  inches  in  diameter ;   the  large  ecliptic,  21  inches  in  dia- 
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(ViJe  FetgUBon'B  Astrouomy,  Chap.  XII.,  artii:le  "  The  Planttary 
OMh*;"  and  for  engraving  of  same,  see   Pkle  III.  and  fig.  3  of  saiDc 

A.STRUNOMIUAI,  Oi,OCK.— Al)0»t  the  end  of  tlit  yeai-  17+7, 
Ferguson  invented  and  made  a  lai^  wooden  model  of  an  As- 
trouomical  Clock,  for  the  illustration  of  liis  future  lecturea,  which 


showed,  with  considerable  accuracy,  the  apparent  diunial  niutiuii 
of  the  Sun,  Moon,  and  Stars ;  with  the  times  of  their  rising, 
southing,  and  setting ;  the  places  of  the  Sun  and  Moon  in  the 
ecliptic ;  and  the  age  and  phases  of  the  Moon  througtiout  tlie 
.year.  Ferguson,  in  his  "Tahha  and  Tntd»"  London,  1767, 
describes  this  clock  at  pages  111 — 110,  and  informs  us  that  it 
was  made  " aboiii  twenty  years  ago"  thereby  showing  that  it 
was  made  in  1747 ;  and  on  referring  to  our  notes,  we  find  tliat 
it  appears  to  have  been  made  about  the  close  of  this  year  Tliis 
clock  is  also  described  in  Ferguson's  "  Select  Mecluinicai  Hxer- 
cues,"  pages  19 — 31,  illustrated  by  a  folding  copper-plate  en- 
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graving  of  the  wheel- work  and  dial-plate,  which  we  have  re- 
duced and  here  annexed.  The  following  is  a  description  of  this 
curious  clock  in  all  its  details : — 

The  dial-plate  of  this  clock  is  represented  by  the  annexed 
Fig.  1.  It  contains  all  the  24  hours  of  the  day  and  night,  and 
each  hour  is  divided  into  12  equal  parts,  so  that  each  part 
answers  to  5  minutes  of  time. 

Within  the  divisions  of  the  hour-circle  is  a  flat  ring,  the  face 
of  which  Ls  just  even  (or  in  the  same  plane)  with  the  face  of  the 
hour-circle.  This  ring  is  divided  into  29^  equal  parts,  num- 
bered 1,  2,  3,  4,  &c.,  from  the  right  hand  toward  the  left,  which 
are  the  days  of  the  Moon  s  age  from  change  to  change.  The 
ring  turns  round  in  24  hours,  and  has  sl  fieur-de-lis  upon  it^ 
serving  as  an  hour-index  to  point  out  the  time  of  the  day  or 
night  in  the  24  hour  circle. 

Within  the  ring,  and  about  1  ^  inch  below  its  flat  surface, 
is  a  flat  circular  plate,  on  which  the  months  and  days  of  the 
year  are  engraved ;  and  within  these,  on  the  same  plate,  is  a 
circle  containing  the  signs  and  degrees  of  the  ecliptic,  divided 
in  such  a  manner  as  that  each  particular  day  of  the  year  stands 
over  the  sign  and  degree  of  the  Sun's  place  on  that  day. 

Within  this  circle,  on  the  same  plate,  the  ecliptic,  equinoctial, 
and  tropias,  are  laid  down,  and  all  the  stars  of  the  first,  second, 
and  third  magnitude  that  are  ever  seen  in  the  latitude  of  Lon- 
don, according  to  their  respective  right  ascensions  and  declina- 
tions ;  those  of  the  first  magnitude  being  distinguished  by  eight 
points,  those  of  the  second  by  six,  and  those  of  the  third  by  five. 
This  plate  tnnis  round  in  23  hours  56  minutes  4  seconds  and  6 
thirds  of  time,  which  is  the  length  of  a  sidereal  day ;  **•  and 
consequently,  it  makes  366  revolutions  (as  the  stars  do  in  the 
heavens)  in  the  time  the  Sun  makes  365,  the  number  of  sidereal 
days  in  a  year  exceeding  the  number  of  solar  days  by  one. 

Over  the  middle  of  this  plate,  and  about  four-tenths  of  an 
inch  from  it,  is  a  fixed  plate  E  to  represent  the  Earth,  round 
which  the  Sun,  Moon,  and  stars  move  in  their  proper  times, — 

HV  Tlie  length  of  a  sidereal  day  may  be  deteriuined  as  follows: — The  in«ui 
leogth  of  a  solar  year  is  365  d.  5  h.  48  m.  51  6  s. ;  or  decimally,  365 '242264  days, 
in  which  time  the  stars  make  366*242264  revolutions;  therefore,  365 '242264 -f- 
366-242264= -99726957  of  a  solar  day;  99726957  reduced  is  28  h.  56  m.  4 1. 
5*448  thirds.  Those  who  do  not  understand  decimals  may  state  the  (|aettioo 
thus:— If  366-242264  :  24 h.  ::  365-242264  f 
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viz.  the  Sun  in  24  hours,  the  Moon  in  24  hours  50^  minutes, 
and  the  stars  in  23  hours  56  minutes  4  seconds  6  thirds.  The 
Sun  S  is  carried  round  by  a  wire  A  which  is  fixed  into  the  in- 
side of  the  Moon's  age-ring,  even  with  the  fleur-de-lis ;  the 
Moon,  M,  is  carried  round  by  a  wire  B  which  is  fixed  to  the  axis 
of  a  wheel  below  the  Earth,  E,  and  the  star  plate  is  turned  round 
by  a  wheel  at  the  back  of  the  dial-plate. 

Over  the  dial-plate  is  a  glass,  as  is  in  common  clocks.  On  this 
glass  is  an  ellipsis  H,  drawn  with  a  diamond,  to  represent  the 
horizon  of  the  place  for  which  the  clock  is  to  serve,  and  across 
this  horizon  is  a  straight  line  6  E  cZ  (even  with  the  two  XIPs.) 
to  represent  the  meridian.  All  the  stars  that  are  seen  at  any 
time  within  this  ellipsis  are  above  the  horizon  at  that  time,  and 
all  those  that  are  without  it,  are  then  below  the  horizoa  When 
any  star  on  the  plate  comes  to  the  left-hand  side  of  the  horizon 
(the  stars  moving  from  left  to  right),  the  like  star  in  the  heavens 
is  rising ;  when  it  comes  under  the  meridian  line  e  E,  the  like 
star  in  the  heavens  is  on  the  meridian  of  the  place ;  and  when 
it  comes  to  the  right-hand  side  of  the  horizon,  the  like  star  in 
the  heavens  is  setting. 

When  the  point  of  the  ecliptic  that  the  Sun's  wire  A  inter- 
sects comes  to  the  left-hand  side  of  the  horizon  on  any  day  of 
the  year  cut  by  that  wire,  the  flsur-de-lia  will  be,  at  the  time 
of  the  Sun's  rising,  in  the  24  hour  circle ;  and  at  the  time  of 
his  setting  when  the  intersection  of  the  Sun's  wire  and 
ecliptic  comes  to  the  western  side  of  the  horizon.  The  like 
is  to  be  understood  with  regard  to  the  rising  and  setting 
of  the  Moon,  when  the  point  of  the  ecliptic,  which  her 
wire  B  intersects,  comes  to  the  left  and  right  hand  sides  of 
the  horizon. 

Every  24  hours,  the  Moon's  wire  shifts  over  one  day  of  her 
age  in  the  circle  of  29^  equal  parts  on  the  flat  ring  before  men- 
tioned. Each  of  these  day  spaces  is  divided  into  four  equal 
parts,  for  showing  the  Moon's  age  to  every  sixth  hour  thereof 
Thus,  as  the  Moon's  wire  B  stands  in  the  engraving,  it  shows 
the  Moon  to  be  8  days  and  18  hours  old.  It  shifts  quite  round 
the  ring,  and  carries  the  Moon  round  from  the  Sun  to  the  Sun 
again  in  29  days  12  hours  and  45  minutes. 

The  Sun,  on  its  wire  A,  goes  365  times  round  in  365  days ; 
and  in  that  time,  the  star-plate,  with  the  months  and  days  of 
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the  year  upon  it,  goes  366  times  round ;  so  that  for  every  revolu- 
tion of  the  Sun,  the  star-plate  advances  forward,  under  the  Sun*s 
wire,  through  the  space  of  one  day  in  the  circle  of  months ;  and 
by  this  means,  the  Sun*s  wire  shows  the  day  of  the  month 
throughout  the  whole  year ;  and  at  the  same  time,  for  each  par- 
ticular day  in  the  year,  it  shows  the  Sun's  place  in  the  ecliptic 
in  the  circle  of  signs.  The  Moon's  wire  B  cuts  the  Moon's  place 
in  the  circle  of  signs  for  every  day  of  her  age  throughout  the 
year. 

The  whole  circle  of  signs  shifts  round,  under  the  Sun's  wire 
A,  in  365  days  5  hours  48  minutes  58  seconds,  which  is  the  time 
the  Sun  takes  in  going  quite  round  the  ecliptic ;  and  the  Moon's 
wire  shifts  over  all  the  circle  of  signs  in  27  days  7  hours  and  43 
minutes,  which  is  the  time  of  the  Moon's  going  round  the  eclip- 
tic ;  and  thus,  by  these  different  motions  of  the  Sun  and  Moon, 
there  are  always  29  days  12  hours  and  45  minutes  between  any 
conjunction  of  the  Sun  and  Moon  and  the  next  succeeding  one. 

The  Moon  M  is  a  round  ball,  half  black,  half  white ;  it  turns 
round  its  axis,  or  wire  B,  in  29  days  12  hours  45  minutes,  and 
so  shows  all  the  different  phases  of  the  Moon  for  every  day  of 
her  age,  from  change  to  change.  When  the  Sun  and  Moon  are 
together,  or  in  conjunction,  the  white  side  of  the  Moon-ball,  M, 
is  toward  the  Sun,  and  th(*  black  side  toward  the  eye  of  a  spec- 
tator looking  at  the  clock,  who  then  can  see  no  part  of  the  white 
(or  apparently  enlightened)  side  of  the  Moon.  Wlien  the  Moou 
is  full,  or  opposite  to  the  Sun,  all  the  white  side  of  the  ball  M 
is  turned  toward  the  spectator  s  eye ;  and  when  the  Moon  is  in 
either  of  her  quarters,  or  90  degrees  frum  the  Sun,  the  spectator 
sees  half  the  black  and  half  the  white  side  of  the  ball,  so  that 
the  white  part  of  it  then  appears  likt*  the  Moon  in  her  first  or 
last  (quarter. 

The  annexed  engraving  (Fig.  2)  represents  the  dial- work  ij( 
this  clock,  in  ground  plan,  and  in  section ;  shi>wing  the  whei»ls 
at  the  back  of  the  dial-plate,  between  it  and  the  wheels  of  the 
common  movement,  which  are  contuined  between  two  tixcil 
plates,  wherein  the  pivots  uf  their  axes  turn  in  holes. 

A  long  pin  or  spindle  is  fixed  into  the  movement-plate,  next 
the  back  of  the  dial-plate,  pei-pendicular  to  l)oth  these  plates. 
This  spindle  goes  through  the  c(?ntre  of  the  dial-plate,  and  has 
the  tlarth-plate  E  (Fig.  1)  fixe<l  on  the  end  of  it. 
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On  this  spindle,  and  close  to  the  movement-plate  in  which  it 
is  fixed,  is  a  fixed  pinion  A  of  8  leaves  (Fig.  2)  which  takes  into 
the  teeth  of  a  wheel  B,  and  of  a  wheel  C.  The  number  of  teeth 
in  B  is  35,  and  of  C  is  50.i«> 

FiK.  2. 
Ground  Plan. 


Section. 

These  two  wheels  hang  and  turn  upon  a  large  plate  D,  which, 
by  the  common  clock  movement,  is  turned  round  upon  the  axis 
of  the  fixed  pinion  A  in  24  hours ;  and  consequently,  as  these 
two  wheels  are  carried  round  the  fixed  pinion,  and  its  leaves 
take  into  their  teeth,  each  of  them  will  be  so  far  turned  round 
its  axis,  in  24  hours,  as  is  equal  to  8  of  their  teeth.  The  axis 
of  the  plate  D  is  hollow,  and  turns  upon  the  solid  fixed  spindle 
or  axis  of  the  pinion  A ;  and  the  side  of  the  plate  D  that  is 
nearest  to  the  clock  movement  is  almost  contiguous  to  the  end 

1*0  Ferguson,  in  Ida  "  Tables  and  Tracts,"  in  his  description  of  this  clock, 
makes  these  wheels  70  and  100 ;  being  thus  doubled,  it  became  necessary  to  double 
the  fiz^  central  pinion  also  :  and  hence  he  has  it  16.  |§  =  ^5,  and  ^  =:  ^  as 
here  given  ("  Tables  and  Trads,"  pages  115,  116). 
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of  the  pinion  A,  next  to  the  dial-plate  of  the  clock  ;  hence,  it  ifi 
plain,  that  the  two  wheels  B  and  C,  which  are  carried  round  the 
pinion  A,  and  are  turned  by  it,  must  be  on  that  side  of  the  plate 
D  which  is  almost  contiguous  to  the  pinion.  All  the  rest  of 
the  wheels  and  pinions  in  the  figure  are  on  the  other  side  of  the 
plate  D,  namely,  on  the  side  of  it  which  is  next  to  the  back  of 
the  dial-plate. 

The  axes  of  the  wlieels  B  and  C  go  through  the  plate  D ;  on 
the  top  of  the  axis  B  is  a  pinion  E  of  8  leaves,  which  turns  a 
wheel  F  of  54f  teeth.  The  axis  of  this  wheel  is  hollow,  and  turns 
upon  the  hollow  axis  of  the  plate  D;  it  comes  through  the  centre 
of  the  dial-plate  of  the  clock,  and  carries  the  Moon  round  by 
the  wire  B  in  Fig.  1,  which  wire  turns  round  in  a  piece  that 
goes  tight  upon  the  hollow  end  of  the  axis  of  F  (Fig.  2)  just 
under  the  Earth-plate  E  (Fig.  1.)  *«* 

The  hollow  axis  of  the  plate  D  turns  round,  as  the  plate  does, 
in  24  hours.  On  the  end  of  this  axis,  just  under  the  middle  of 
the  Earth-plate  E,  is  a  small  wheel  of  20  teeth  turning  a  con- 
trate,  or  bevel  wheel,  of  the  same  number,  the  pivots  of  whose 
axis  turn  in  the  piece  that  carries  the  Moon's  wire,  and  this 
wheel  turns  another  wheel  of  the  same  number  of  teeth  fixed 
on  the  Moon's  wire  or  axi.s.  By  these  wheels  (which  lie  con- 
coaled  under  the  Earth-plate  E)  the  Moon  is  turned  round  her 

1*1  The  fractions  or  wheel-nnniben*  for  a  lunation  being  ^  x  /j  =  yj^o.  the 
same  solid  from  which  Ferguson  obtained  the  lunar  train  in  his  orrery  (»e«  orrery 
lunation  under  date  1745),  produces  the  imperfect  lunation  of  *29d.  12  h.  45  m. 
being  a  period  fully  57  .seconds  too  slow  in  each  revolution  of  the  Moon,  which 
soon  amounts  to  a  serious  error.  Many  years  ago,  when  studying  the  wheel-work 
of  this  curious  clock,  it  occurred  to  us  that  the  wheels  and  pinion  producing  the 
lunation  might  be  dispensed  witli,  and  u  more  accurate  train  substituted,  a.s  there 
was  no  necessity  of  having  tif^  ncjyiraU  motions  from  the  fixed  pinion  of  8  leaver 
in  the  centre, — wheel  50,  the  first  wheel  in  tin*  sidereal  train,  Ix-ing  quite  sufficient 
to  convey  any  number  of  motions  on  the  uj)])er  surface  of  plate  D.  We  therefore 
maile  a  calculation  for  a  new  lunar  tmin,  and  made  Ferguson's  second  wheel  of 
69,  in  his  sidereal  train,  the  unit  or  basis  of  our  cal<:iilation.  It  is  evident  that 
,'^xi|  =  5Vv^  nr  y^55,  and  172r»-^-56 -=30-803571  days  for  the  i»eriod  of  whwfl 
»>'.♦,  and  H>  a  mean  lunation,  is  29  d.  Tib.  44  m.  J.Ss.,  or  dfcimally  express«»<l, 
29 -530588  days,  we  Imve  tlie  fraction  fg  i^Jl^l,  whiih,  on  being  re<luced  by  con- 
tinuous fractions  (as  in  the  example  sliown  in  the  description  of  the  orrery  under 
date  1745),  we  obtain  the  fractiou>  \,  ^*J.  ^^,  \\^,  &c.  If  we  take  the  two  lajtt 
fractions  \\^,  we  obtain  a  tmin  thai  rloselv  approximates  the  true  lunation, — viz. 
30  803571  X  IIH  =  3573-21 4236 -f- 121  =  29  530»;96  d.,  or  29 d.  12h.  44  m.  12s.. 
which  is  a  perioil  within  9|  seconds  ot  the  true  mean  lunation,  whereas  by  the 
numl>er8  usird  in  the  clock,  the  error  is  57  seconds.  To  any  clo<*kmaker  who  may 
make  this  clock  we  would  suggest  that  a  wheel  of  121  teeth  W  made  fast  to  the 
shaft  of  pinion  7  of  wheel  69,  and  let  it  drive  a  wheel  of  116  (in  the  place  where 
wheel  54  now  is),  and  this  wheel  of  116  teeth,  which  is  a  much  nearer  approach 
to  the  true  period,  will  turn  round  in  29  d   Tih.  44  m.  12  a. 
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axis  in  29  days  12  hours  45  minutes,  as  before  mentioned,  and 
shows  her  different  phases.  These  three  last-mentioned  wheels 
are  not  represented  in  Fig.  2,  because  they  could  not  be  put  in 
without  confusing  it.  (In  our  new  section,  however,  these  wheels^ 
as  also  the  position  of  all  the  rest,  are  distinctly  shown). 

On  the  axis  of  the  wheel  C,  of  50  teeth,  is  a  pinion  G  of  14 
leaves,  which  turns  a  wheel  H  of  69  teeth,  on  whose  axis  is  a 
pinion  I  of  7  leaves,  turning  a  wheel  K  of  83  teeth.  This  wheel 
is  pinned  fast  to  the  back  of  the  star-plate,  which,  together  with 
the  wheel,  turns  round  in  a  sidereal  day,  or  in  23  hours  56 
minutes  4  seconds  6  thirds  of  mean  solar  time ;  **^  and  the 
before-mentioned  wheels,  which  belong  to  the  Moon,  will  carry 
her  round  from  the  meridian  to  the  meridian  again  in  24  hours 
50i  minutes,*^  if  the  plate  D,  on  which  all  the  wheels  hang,  be 
turned  round  in  24  mean  solar  hours. 

The  plate  D  carries  the  ring  of  29  i  equal  parts  round,  within 
the  fixed  24  hour-circle  on  the  dial-plate,  in  24  hours,  by  means 
of  four  pillars,  whose  opposite  ends  are  fixed  into  the  plate  D, 
and  into  the  ring.  By  this  the  Sun  is  carried  round  in  24  hours 
(its  wire  A  being  fixed  into  the  ring),  and  also  the  fleur-de-lis 
that  shows  the  time,  like  an  index,  in  the  24  hour  circle." 

Ferguson  concludes  the  description  of  his  clock  by  saying,  "  I 
contrived  this  clock  above  twenty  years  ago,  and  made  a  model 
of  it  in  wood,  which  I  have  still  in  my  custody,  and  since  that 
time."  (See  Ferguson's  "Select  Mechanical  Exercises^*  pp.  19 
—31). 

This  is  the  same  clock  which  Ferguson  describes  in  his 
"  Tables  and  Tracts"  pp.  Ill — 116,  the  only  difference  in  the 
two  descriptions  being  in  the  numbers  of  the  teeth  in  two  of  the 
wheels,  and  in  the  number  of  leaves  in  one  of  the  pinions.     In 

1**  This  pinion  of  14  leaves,  and  wheel  of  50  teeth,  is  ef^ual  in  value  to  7  leaves 
and  25  teeth,  as  is  used  by  Ferguson  in  his  orrery.  This  train  is  as  follows : — 
^xHXiV  =  iiW^.  «nd  286350-r-784  =  365d.  5h.  48  m.  5878  8.;  but  as  50 
and  f^,  -gV  are  carried  round  the  fixed  pinion  8  every  24  hours,  the  effect  pro- 
duced on  the  last  wheel  of  the  train,  viz.  wheel  83,  is  this  ;  although  this  wneel 
is  carried  round  with  the  24-hour  frame,  yet  anv  given  point  on  its  surface  will 
make  a  revolution  round  a  fixed  point — any  fixed  point  on  the  dial-plate,  in  23  h. 
56  m.  4  s.  6  thirds  ;  this  wheel  of  83  therefore  gains  ojie  revolution  in  365  d.  5  h. 
48  ro.  58*78  s.  The  true  length  of  a  sidereal  day  is  23  h.  56  m.  4  s.  54  thirds ;  and 
Ferguson's  train  for  producing  the  period  he  here  gives  is  simply  the  yearly  train 
of  his  orrery,  A^A^fV-  ^f^^  to  revolve  inversely,  and  in  24  hours.  (See 
orrery,  under  date  1745). 

iw  This  period  of  24  h.  504  ^t  ^^^  period  of  a  mean  apparent  diurnal  revolu- 
tion of  the  Moon,  is  here  expressed  in  round  numbers  only  ;  that  produced  by  the 
wheel- work  is  24  h.  50  m.  31  i  s. 
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his  "  Select  Mecftaniad  Exercises,'*  from  which  we  have  extract- 
ed the  description  of  the  clock,  he  gives  8  as  the  number  of 
leaves  in  the  fixed  pinion.  In  his  "  Tables  and  TraciSy'  he 
doubles  this  number,  and  makes  16  to  be  the  number  of  leaves 
in  the  fixed  pinion ;  and  consequently,  he  must  double  the  num- 
bers of  the  respective  wheels  which  act  in  it.  Thus,  instead  of 
B  having  35  teeth,  and  C  50,  he  makes  these  wheels  70  and 
100 ;  but  in  both  cases  the  value  and  result  of  the  fraction  is 
the  same,  for  ^^  x  /^  =  }  g  x  ^^^ 

In  his  "  Tables  and  T)Xicts"  first  published  in  1767,  in  be- 
ginning his  short  description  of  this  clock,  he  mentions  that  he 
made  it  " about  twenty  years  ago'*  that  is,  about  1747.  Tn  his 
" Select  Mecftanical  Exercises"  first  published. in  1773,  he  notes 
that  he  "  contrived  this  clock  above  twenty  years  ago ;  *'  there- 
fore, the  descriptions  of  it  given  in  these  two  works,  no  doubt 
refer  to  the  same  clock. 

1748. 
Simple  Lunar  Motion. — According  to  our  memoranda,  as 
also  from  the  date  on  an  old  sketch  of  this  Lunar  Motion  work, 
it  appears  to  have  been  invented  by  Ferguson  early  in  the  year 
1748.  This  simple  train  of  wheel-work  was  often  used  by  him 
in  his  astronomical  machines  that  exhibited  the  apparent  diur- 
nal revolution  of  the  Moon  ;  and  since  his  time,  it  has  often  been 
adopted  by  others,  and  introduced  into  several  pieces  of  clock- 
work.    Annexed  is  a  section  of  this  train  of  wheels,  taken  from 
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Front  Frame  of  the  Clock. 


the  old  sketch  referred  to,  vai\\   the  description,  as  given  in 
"  Tables  and  Tracts,"  pp.  126,  127. 

"  Let  a  thick  wheel  of  57  teeth  be  turned  roimd  in  24  hours, 
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and  take  into  the  teeth  of  two  wheels  of  equal  diameters,  one 
of  which  has  57  teeth,  and  the  other  59 ;  these  wheels  lying 
close  upon  one  another,  and  the  axis  of  the  one  turning  within 
the  axis  of  the  other.  A  wire  fixed  on  the  axis  of  the  wheel  57 
will  carry  a  Sun  round  in  24  hours,  and  a  wire  fixed  on  the  axis 
of  the  wheel  of  59  will  carry  a  Moon  round  in  24  hours  50^ 
minutes.^** 

If  the  Sun  carries  a  plate  round  with  him  in  24  hours,  and 
the  Umb  of  the  plate  be  divided  into  29^  equal  parts  for  the 
days  of  the  Moon's  age,  the  Moon  will  show  her  age  in  the 

IM  This  is  the  nearest  approximation  to  the  mean  apparent  diurnal  revolution 
of  the  Moou  that  can  be  obtained  by  so  simple  wheel-work.  Ferguson  gives,  as 
the  product  of  his  train,  the  period  of  24  h.  50^  ra. ;  the  exact  period  arising  from 
the  wheels  is,  however,  24  h.  50  ra.  31f^  s.,  for  57  :  24 :  :  59  =  24  8421  =  24  h. 
50  m.  31  If  s.  as  given.  The  true  mean  apparent  diurnal  revolution  of  the  Moon 
is  performed  in  24  h.  50  m.  28  s.  22  thirds  48  fourths,  or  when  decimally  express- 
ed, 24*8412166667  hours :  and  if  we  take  24  hours  as  our  unit,  the  fraction  of  the 
period  will  become  f  j  ?!^?Sf  ^S9?«  which,  on  being  re«luced  by  the  process  of 
continuous  fractions^  as  shown  in  the  example  for  obtaining  a  solar  revolution  of 
the  Earth  in  the  description  of  the  on'ery  finished  in  1745,  which  process  we 
need  not  repeat  here,  but  shall  give  a  few  of  the  api^roximate  fractional  results, 
which  are  as  follows  :—^,  Jf,  ^.  |||  JftI,  |Hf.  lU^^.  &c.  It  will  be  observed 
that  Ferguson's  numbers  are  in  the  third  ratio,  the  next  fraction  is  ^f|,  but  as 
its  denominator  is  a  prime  number,  it  becomes  useless  in  wheel- work  ;  the  next  or 
fifth  fraction  |}f  is  also  in  a  manner  inapplicable,  because  its  denominator,  502-r-2, 
gives  251,  which  is  a  prime  number,  and  inconveniently  large  for  wheels;  but  if 
we  add  the  fractions  |||  f-fft|=  fH,  which  is  capable  of  being  reduced  into  the 
following  fractions  suitable  for  wheel-work  :— 913=  11  x83,  and  945  =  15x63  ; 
the  reduced  fraction  thereby  becomes  \l  x  ^^,  that  is,  if  a  wheel  of  83  teeth  turn 
round  in  an  hour,  and  drive  a  pinion  of  15  leaves,  having  fixed  to  it  a  pinion  of 
11  leaves,  which  is  made  to  drive  a  wheel  of  63  teeth  concentrically  with  wheel 
83,  and  this  wheel  of  63  teeth  will  revolve  in  24  h.  50  m.  28  s.  15  thirds,  which 
is  an  error  of  only  7  thirds  i^  fourths^  or  about  an  hour  too  fast  at  the  end  of  81 
years.  If  we  take  the  fraction  f  J^f,  we  will  obtain  a  very  near  approach  to  the 
mean  apparent  diurnal  revolution  of  the  Moon  ;  this  fraction  is  ea|)able  of  being 
reduced  as  follows:— 2368  =  37  X  64,  and  2451  =  43  X  57  ;  therefore,  let  a  wheel 
of  64  teeth  turn  round  on  its  axis  in  24  hours,  an<i  drive  a  wheel  of  43  teeth,  to 
which  must  be  made  fast  the  wheel  of  37  teeth,  and  this  wheel  of  37  be  made  to 
turn  a  wheel  of  57  teeth  concentrically  with  wheel  64,  the  result  will  be,  that 
wheel  57  will  turn  round  on  its  axis  in  24  h.  50  m.  28  s.  22  thds.  42  1619  fourths, 
being  an  error  of  only  5*8381  fourths. 

The  last  fraction  is  prime  and  therefore  unsuitable  for  wheel -work,  but  still  a  very 
near  approximate  ratio  may  be  thus  obtained, — thus,  take  lH?l+iJ  =  lliH  = 
ill  X  iff  ;  therefore,  let  a  wheel  having  179  teeth  turn  round  on  its  axis  in  24  h. 
and  drive  a  wheel  of  148  teeth,  on  whose  axis  is  made  fast  a  wheel  of  135  teeth, 
which  is  made  to  drive  a  wheel  of  169  teeth  concentrically  with  wheel  179,  this 
wheel  of  169  teeth  will,  by  this  arrangement,  turn  once  round  its  axis  in  24  h. 
50  m.  28  8.  22  thds.  47*5977648  fourths,  which  is  perhans  the  nearest  wheel-work 
approximation  to  the  apparent  diurnal  revolution  of  tne  Moon  ever  obtained. 
These  are  the  numbers  we  thus  obtained,  some  )'eai-8  ago,  for  a  very  accurate 
astronomical  machine  which  we  had  then  made ;  it  is  so  near  to  nature,  that  a 
thousand  years  may  pass  away  before  any  error  worth  mentioning  would  occur. 
The  ratio  ^J,  as  before  shown,  produces  a  period  of  24  h.  50  m.  31  s.  34  thirds,=: 
3  a.  12  thirds  too  much  in  every  lunar  day^  which  amounts  to  an  error  of  nearly 
one  hour  in  3  years  and  2  months. 
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divisions  of  that  plate,  and  may  be  made  to  turn  round  her  axis, 
and  show  her  phases,  by  a  wheel  of  any  number  of  teeth  on  her 
axis,  and  taking  into  the  teeth  of  a  contrate  wheel  of  the  same 
number,  fixed  on  the  axis  of  the  wheel  of  57  teeth,  which  car- 
ries the  Sun."  ^'^ 

Ferguson's  London  Residence. — Ferguson  s  residences  in 
London,  for  the  first  few  years  after  his  arrival,  from  1743  to 
1748,  is  now  not  known.  In  our  endeavours  to  discover  the 
localities  of  his  several  residences  in  the  great  metropolis  dur- 
ing said  period,  we  instituted  a  tedious  search  through  a  great 
many  London  newspapers  and  magazines  of  that  day,  thinking 
it  probable  that  he  would  either  advertise  himself  as  a  limner, 
or  affix  his  address  to  some  astronomical  communication  to  the 
editors.  In  our  search,  we  were  unsuccessful;  and  it  is  not 
unlikely  that  his  residences  in  London,  from  1743  to  1748,  will 
now  for  ever  be  a  blank. 

In  the  Library  of  the  British  Museum,  we  found  a  series  of 
that  exceedingly  rare  work,  "  Kent's  London   Directory," 

1^'*^  Ferguson  here  alludes  to  two  wheels  to  produce  a  rotation  of  the  Moon  on 
her  axis,  aud  ab  the  description  may  not  be  readily  understood,  we  annex  a  section 
of  the  solar  and  lunar  wheels,  with  the  position  of  the  two  extra  wheels  mention- 
pd  by  him.     On  the  top  of  thp  hollow  axis  of  the  Sun  wheel,  of  57  teeth,  is  made 
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fa.M  a  small  bevel  wheel  B  of  20  teeth  ;  another  bevel  wheel  A,  havuig  also  20 
teeth,  is  fixed  on  the  end  of  the  Moon's  wire  or  shaft,  takes  into  that  of  the  other 
bevel  wheel,  and  is  made  to  revolve  by  the  difference  of  their  velocities,  thus,  57 
turns  round  in  24  hours  ;  and  69,  to  the  top  of  whose  axis  is  made  fast  the  bur 
which  carries  the  Moon's  shaft  and  bevel  wheel  A,  turns  round  in  24  h.  50  tii. 
31  8. ;  therefore,  8upj>ose  a  hole  to  l)e  drilled  through  both  wheels,  57  and  59,  then 
place  the  thick  wheel  of  57  teeth,  formerly  mentioned,  into  action  with  them  ; 
this  done,  turn  the  thick  wheel,  and  it  will  be  found  that  the  two  loose  wheels, 
57  and  59,  will  owrate  thus: — Wfore  the  two  drilled  holes  can  come  r/tr^/v 
opposite  to  each  otner  again,  wheel  57  will  have  made  29J  revolutions,  and  wheel 
69  only  284  revolutions;  hence,  the  difference  being  ont^  a  revolution  ib  com- 
municated to  bevel  wheels  A  and  B,  causing  B  to  make  one  revolution  on  it« 
axis  during  the  period  of  a  mean  synodic  revolution  of  the  Moon;  and  if  the  Moon 
be  a  ball  half  black,  half  white,  by  thus  turning  on  its  axis,  it  will  show  the  phaae^t 
of  the  Moon  in  that  time.  C  is  a  bar  of  brass,  fixo<l  to  the  top  of  the  hollow  axiii 
of  the  Moon  wheel  57  ;  D  is  a  short  piece  with  a  hole  in  it  to  sustain  the  axi^  of 
the  Moon,  and  through  which  it  passes  ;  K  is  the  so<ket  of  the  bar  r,  into  the  aid** 
of  which  the  short  pivot  of  bevel  wheel  A  turns. 
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commencing  with  the  year  1748 ;  looking  into  it,  we  discovered 
the  name  and  address  of  Ferguson,  which  is  certainly  the  earliest 
that  has  been  found.  The  following  is  extracted  from  said 
directory : — 

1748. 
"  James  Ferguson^  Astronomical  and  Mathematical  Teacher, 

Surrey  Street^  Strand.^ 

Whether  the  domestic  residence  of  Ferguson  in  1748  was  in 
Surrey  Street,  or  whether  he  had  there  only  an  apartment  for 
the  purpose  of  teaching  and  delivering  lectures  on  Astronomy, 
Geography,  &c.,  is  not  now  known.  As  Surrey  Street  in  the 
Strand  would  be  then  central  and  convenient  for  tuition  and 
lectures,  it  is  probable  that  the  above  address  in  1748  wa<?  that 
of  his  lecture-room. 

• 

Lectures  delivered  on  the  Great  Solar  Eclipse  of 
July  14th,  1748.  It  would  appear  from  our  memoranda,  that 
Ferguson  commenced  delivering  popular  lectures  on  the  Great 
Solar  Eclipse  of  14th  July  1748,  somewhere  about  middle  of 
April,  that  year  (or  about  three  months  before  the  eclipse  oc- 
curred). Ferguson's  illustrative  apparatus  at  this  early  period, 
consisted  of  an  orrery,  a  pair  of  globes,  an  Improved  Celestial 
Globe,  the  Four- Wheeled  Orrery,  Planetary  Globes,  wooden 
model  of  an  Astronomical  Clock,  and  several  large  diagrams  of 
(he  solar  system,  eclipses,  &c. 

It  is  now  not  known  what  success  Ferguson  had  with  these  his 
Jvrst  public  lectures,  neither  is  it  now  known  at  what  places  in 
London  they  were  deUvered ;  after  considerable  research,  we  have 
ascertained  at  least  one  of  the  many  places, — viz.  Christ's 
Church  Hospital  School-room,  Newgate  Street,  under  the  aus- 
pices of  his  friend,  Mr.  James  Hodgson,  the  then  mathematical 
master  of  that  establishment.**^     (Vide  Universal  Magazine, 

1**  It  has  been  supposed  that  the  folding  engraving  in  Hinton's  Universal 
Magazine,  vol.  2d,  p.  284,  represents  Ferguson  delivering  his  first  lecture.  We 
hare  no  means  of  testing  the  accuracy  of  this,  but  we  may  give  a  description  of 
it.  The  engraving  is  entitled  *'  The  First  Lecture  on  the  Sciences  of  Geography 
and  Astronomy.'*  The  view  represents  a  hall,  in  the  middle  of  which  there  is  a 
long  table  covered  with  a  cloth,  and  on  whi(;h  stands,  near  the  right  hand  end  of 
it,  an  armUlary  sphere,  and  half  hanging  over  the  side  near  to  it  is  a  map  of  the 
vjorld :  on  the  floor  there  are  thru  terrestrial  globes ;  on  the  back  wall  there  ai-e 
i%DO  large  diagrams,  the  one  on  the  left  has  on  it  the  **  Tychonick  system," 
on  the  other  on  the  right  there  is  a  large  **  mariner's  compass ;  "  At  the  ex- 
treme end  of  the  tabic  stand  an  audience  o(four  gentleman,  dressed  in  the  cos- 
tume of  the  period,  one  of  whom  rests  his  right  hand  on  a  large  diagram  of  the 
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VoL  2(1,  page  284,  Aug.  1748 ;  as  also  our  note  8G).  It  is  evi- 
dent from  our  memoranda,  that  Ferguson  did  not  confine  his 
lectures  to  London,  but  delivered  lectures  on  this  eclipse,  &c., 
at  a  great  many  places  in  the  provinces, — Bristol  being  one  of 
his  stations,  where  he  delivered  lectures  to  considerable  audien- 
ces in  the  large  room  of  the  Bell  Inn,  Broad  Street.  (See  also 
Ferguson's  Mechanics,  sixth  Edit.,  p.  89,  where  he  mentions 
being  in  Bristol  12  years  ago,  that  is  12  years  before  1760,  when 
his  Mechanics  were  first  published). 

The  Great  Solar  Eclipse  of  Thursday,  14th  July, 
1748,  excited  general  interest  throughout  the  kingdom.  The 
following  is  extracted  from  a  lecture  on  this  eclipse,  in  the 
"  Universal  Magazine  "  of  1748,  from  the  lecture  by  Ferguson, 
delivered  in  Christ's  Hospital  School  "  The  Sun  on  this  occasion 
is  first  centrally  eclipsed  in  North  America,  near  Quebec,  in 
Canada  (lat.  46°  50'  N,  and  75"  30'  W,  from  London),  to  whose 
inhabitants  the  l)<)dy  of  the  Sun  appears  centrally  eclipsed 
at  4  hours  40  minutes,  at  the  time  of  his  rising.  From 
thence,  the  central  shade  passes  by  the  river  St.  Lawrence, 
and  leaving  Nova  Scotia  to  the  south,  it  crosses  the  north 
j>art  of  Newfoundland  and  the  Atlantic  Ocean ;  lands  on  the 
western  Isles  of  Scotland ;  then  piissing  by  Perth,  Dundee, 
Cupar,  and  St.  Andrews,  it  takes  the  German  Ocean  in 
lat.  5()"  30'  N,  and  coiusting  the  south  of  Denmark,  it  leaves 
Norway  and  Sweden  to  the  north,  and  enters  Germany  in  lat. 
54"  15'  N,  by  the  mouth  of  the  EUk;  ;  whence,  proceeding  t<» 
Hamburgh,  near  the  south  part  of  the  Baltic  Sea,  Brandenburg. 
Berlin,  Frankfurt,  and  Breslau,  it  enters  Poland,  passes  near 
Cracow;  and  after  passing  part  of  Hungary  and  Turkey  in 
Europe,  it  takes  the  Euxine,  or  Bhick  Sea,  between  Constanti- 
nople and  the  mouth  of  the  DanuW;  then  it  enters  Turkey 

**  Ptnl e mean sif stem."  At  the  othor  end  of  the  talile,  on  the  extreme  right,  stands 
ihr  lecturer^  Kiii)jM)Ke<l  to  \te  Pergujton^  rohed  in  a  loost^  flowing  govm,  and  cap  on 
head,  a  la  academia,  having  in  \\\»  light  hand  a  long  pointing  rod  with  wnirh 
he  point*  to  the  armillary  sphere  on  th«'  tahle,  while  liis  lecture  is  directly  l>efore 
him  in  a  small  frame  on  the  end  of  the  table.  Behind  the  lecturer  \%  an  open 
door  looking  out  into  a  terrace  and  gnnlen  ;  opposite  to  which,  and  immediately  at 
the  lecturer's  luuk,  there  is  an  ohl  chair  with  an  immensely  t^ill  hack  and  extended 
anns,  in  which  the  lecturer  had  evidently  l)een  sitting  before  commencing  his  lec- 
ture. We  have  a  decayed  copy  of  this  scarce  engraving,  and  would  have  nnlurrd 
it  for  the  present  work  had  we  Uren  certain  that  the  lecturer  represented  wa« 
Ferguson. 
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in  Asia;  passes  by  the  Euphrates  aad  the  Persian  Gulf;  then 
it  entered  the  Arabian  Sea,  and  there  leaves  the  Sun  centrally 
ecHpsed  at  his  setting  on  the  coast  of  Coromandel,  in  the  East 
Indies,  lat.  12°  0'  N,  and  80°  0'  E,  from  Londoa"— Hinton's 
Universal  Magazine,  Vol.  2d,  pp.  234'— 237, 

In  London,  this  Solar  Eclipse  was  not  total,  only  partial,  as 
London  lay  about  420  miles  to  the  south  of  the  central  track  of 
the  shadgw.  At  the  time  of  the  greatest  obscuration  at  London, 
which  happened  10  hours  30  minutes  forenoon,  only  about  J^ths 
of  the  northern  limb  of  the  Sun  was  hid  from  view.  We  annex 
a  representation  of  this  eclipse,  showing  the  appearance  of  the 


Viewof  the  Solar  BclipBe  of  July  Mth,  KIS. 

Sun  at  the  time  of  his  greatest  obscuration  at  London,  as  also 
the  curved  track  of  the  Moon,  taken  from  the  Gentleman's 
Magazine  for  July,  1748 ;  as  also  the  following  note  regarding 


"  Tliureday,  Utli  July,  174a,  there  was  a  nwiit  i-clipae  of  the 
Sun,  beginning  at  Loudon  abuut  3  »iitiuti:s  arter  9,  mid  ending 
about  8  minutes  after  IS.  During  the  eclipse,  Venus  niade  n 
beautiful  appearance  through   the  telescope,   in  the  fonn  of  u 
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crescent.  The  darkness  was  scarce  perceived,  though  the  mar- 
kets at  Coveut  Gkirden  aud  St  James's  were  almost  destitute  of 
gardeners,  who,  being  terrified  by  false  accounts,  were  afraid  to 
come,  lest  they  should  have  to  go  home  in  the  dark." — Qeut 
Mag.  Vol.  18th,  p.  330,  July,  1748. 

For  a  Geometrical  Projection  of  this  Solar  Eclipse,  we  refer 
the  reader  to  Ferguson's  "  Young  Oentlemen  and  Ladies*  As- 
tronomy"  Dialogue  X.,  "  On  the  Projection  of  Solar  and  Lunar 
Eclipses,"  where  will  be  found  a  minute  description  of  the  con- 
struction and  track  of  this  eclipse,  illustrated  by  a  fine  folding 
engraving,  which  most  likely  is  a  fac-simile  of  the  "  Projection 
of  the  Sun's  Eclipae''  published  by  Ferguson  early  in  1746,  as 
already  noticed.     (See  also  note  86.) 

"  An  Answer  to  Ferguson's  Essay  on  the  Moon's  turn- 
ing ON  her  Axis." — In  the  midst  of  the  bustle  and  excitement 
that  attended  the  first  series  of  his  Astronomical  Lectures,  in  the 
summer  of  this  year,  Ferguson  was  startled  by  the  publication  of 
an  anonymous  pamphlet  in  London,  entitled,  ''An  Answer  to 
Mr.  Ferguson's  Essay  upon  the  Moon's  turning  round  its  own 
AxiSy  subjoiTied  to  his  Dissertation  upon  the  Phenomena  of 
the  Harvest  Moon,  ^d'  (8vo,  52  pages,  and  3  folding  engrav- 
ings). "  Tjjndon :  Printed  for  J.  Robeiis  at  the  Oxford  Arms, 
in  Warwick  Lane,  MDCCXL  VII ir 

The  arguments  offered  by  this  anonymous  writer,  in  his 
•*  Answer  "  to  Ferguson's  "  Dissertation,"  are  weak — of  no 
force  whatever;  consequently,  they  made  no  impression  on 
those  who  understood  the  question  in  dispute.  Ferguson  pub- 
lished no  special  rejoinder,  probably  thinking  that  it  suflB- 
ciently  refuted  itself  It  would  seem,  however,  from  our  me- 
moranda, that  a  discussion  on  the  " moons  rotation "  was  car- 
ried on  in  the  newspapers,  &c.,  of  the  time,  between  the  writer 
of  the  ''Answer"  Mr.  Ferguson,  and  others,  and  that  the  author 
of  the  "  A  nswer "  had  the  worst  of  it,  "  and  somewhat  lost  his 
temper."  During  the  discussion,  Ferguson,  finding  that  a  Mr 
Grove,  at  Richmond,  in  Surrey,  was  the  author  of  the  "  A  nswer,*" 
resolved  to  have  a  personal  int4.Tview  with  him  on  the  subject 
of  his  anti-lunar  rotation  theories.  Ferguson  accordingly  went 
to  Richmond,  but  Mr.  Grove  refused  to  see  him.  A  writer  of 
last  century,  referring  to  this  rudeness  of  Mr  Grove,  says,  **  most 
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generous  Ferguson;  most  unhandsome  and  "nan^ow-minded 
Grove,  you  ought  to  have  been  polite!'  The  following  are  copies 
of  notes  written  on  the  cover  of  Mr.  Grove's  "  Ariswer''  to  Fer- 
guson's "  Dissertation"  in  our  possession : — 

Ist  note  says,  "  This  Answer  to  Mr.  Fergusons  Essay  is  by  Mr. 

Grvove  of  Richmond,  Surrey." 
2d        do.        "  A  composition  of  ignorance  and  petulance.^^ 
3d        do.         ^'  This   man  was  so  annoyed  at  last  with  Fergu- 
son, that  he  refused  to  see  him  when  he  went  to 
visit  him  ;  so  disagreeable  is  it  to  be  convicted  of 
error,  when  an  ignorant  man  sets  up.  for  learned.'' 

In  the  year  1751,  Mr.  Grove  again  went  into  print  with  "A 
Supplement"  to  his  "Ansiver  on  Ferguson's  Essay.'*  (See 
date  1751.) 

James  Ferguson  boi^n. — Referring  to  our  extracts  from  the 
fly-leave6  of  the  small  pocket  Bible  which  belonged  to  the  Fer- 
guson family,  and  noticed  under  date  1745,  we  find  that  Fergu- 
son's eldest  son,  baptized  JameSy  was  born  in  October  1748. 
The  following  is  the  copy  of  the  entry,  (the  original  on  the  fly- 
leaf in  the  Bible  is  in  Ferguson's  autograph) : — 

"James,  born  Tuesday  11th  October,  1748." 

This  son,  of  whom  little  is  known,  died  of  consumption  in 
1772,  to  which,  and  also  to  date  1763,  the  reader  is  referred  for 
other  notices. 

The  Crank  Orrery. — According  to  our  memoranda,  as  also 
from  a  date  on  an  old  drawing  of  this  orrery,  it  is  evident  that 
Ferguson  invented  and  made  it  about  the  close  of  the  year 
1748.  The  principal  parts  of  this  orrery  so  strongly  resemble 
those  of  the  three-wheeled  one  which  Ferguson  made  at  the 
end  of  the  year  1745  to  demonstrate  the  Moon's  rotation,  that 
we  are  inclined  to  assume,  that  in  designing  and  constructing 
this  one,  he  had  that  orrery  in  view.  The  annexed  engraving 
represents  a  view  of  its  several  parts,  which  will  be  clearly  un- 
derstood by  the  following  description  : — 

In  his  description  of  this  orrery,  Ferguson  says,  "  In  this 
machine,  which  is  the  simplest  I  ever  saw  for  showing  the 
diurnal  and  annual  motions  of  the  Earth,  together  with  the 
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Moon  and  her  nodes,  A  and  B  are  two  oblong  square  plates, 
licld  together  by  four  upright  pillars,  of  which  tliree  appear  at/  g, 
and  g  2.  Under  the  plate  A  is  an  endless  screw  on  the  axis  of 
the  handle  h,  which  works  in  a  wheel  fixed  on  the  same  axis  with 
the  double-grooved  wheel  E ;  and  on  the  top  of  this  axis  is  fixed 
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the  toothed  wheel  /,  which  turns  the  wheel  A:,  on  the  top  of 
whose  axis  is  the  small  wheel  k  2,  which  turns  another,  b  2,  and 
that  turns  a  third,  which,  being  fixed  on  a  2,  the  axis  of  the 
Earth  U  turns  it  round  and  the  Earth  with  it.  This  last  axis 
inclines  at  an  angle  of  23^  degiees.  The  supjHjrter,  X  2,  in  which 
the  axis  of  the  Earth  turns,  is  fixed  to  the  moveable  plate  C 

"  In  the  fixed  plate  B,  beyond  H,  is  fixed  the  strong  wire  c/,  on 
wliicli  hangs  the  Sun  T,  so  as  it  may  turn  round  the  wire.  To 
this  Sun  is  fixed  tlie  wire  or  solar  ray  Z,  which  (as  the  Earth  U 
turns  round  its  axis)  jx)ints  to  all  the  places  that  the  Sun  passes 
vertically  over  every  day  of  the  year.  The  Earth  is  half  covered 
with  a  bhvck  cap  a,  as  in  the  former  orrery  (of  1745),  for 
dividing  the  day  from  the  night ;  and  as  the  different  places 
come  out  from  below  the  age  of  the  cap,  or  go  in  Inflow  it,  they 
show  the  times  of  Sun-rising  and  setting  every  day  of  the  year. 
This  cap  is  tixed  on  the  wire  />,  which  has  a  forked  piece  C 
turning  round  the  wire  tl ;  and  as  the  Earth  got^s  round  the  Sun. 
it  carries  the  cap,  wire,  and  solar  ray,  round  him,  so  that  the 
solar  ray  constantly  points  toward  the  Earth's  centre. 
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"  On  the  axis  of  the  wheel  k  is  the  wheel  7H,  which  turns  a 
wheel  on  the  cock  or  supporter  n,  and  on  the  axis  of  this  wheel, 
nearest  n,  is  a  pinion  (hid  from  view)  under  the  plate  C,  which 
pinion  turns  a  wheel  that  carries  the  Moon  V  round  the  Earth  U; 
the  Moon's  axis  rising  and  falling  in  the  socket  W,  which  is  fixed 
to  the  triangular  piece  above  Z,  and  this  piece  is  fixed  to  the  top 
of  the  axis  of  the  last-mentioned  wheel.  The  socket  W  is  slit 
on  the  outermost  side,  and  in  this  slit  the  two  pins  near  Y, 
fixed  in  the  Moon's  axis,  move  up  and  down,  one  of  them  being 
above  the  inclined  plane  Y  X,  and  the  other  below  it.  By  this 
mechanism,  the  Moon  V  moves  round  the  Earth  U  in  the  in- 
clined orbit  g,  parallel  to  the  plane  of  the  ring  Y  X,  of  which 
the  descending  node  is  at  X,  and  the  ascending  node  opposite  to 
it,  but  hid  by  the  supporter  X  2. 

"  The  small  wheel  E  turns  the  large  wheels  D  and  F,  of  equal 
diameters,  by  cat-gut  strings  crossing  between  them ;  and  the 
axes  of  these  two  wheels  are  cranked  at  G  and  H  above  the 
plate  B,  with  a  motion  which  carries  the  Earth  U  round  the 
Sun  T,  keeping  the  Earth's  axis  always  parallel  to  itself,  or  still 
inclining  toward  the  left  hand  of  the  plate,  and  showing  the 
vicissitudes  of  seasons.  As  the  Earth  goes  round  the  Sun,  the 
wheel  k  goes  round  the  wheel  i,  for  the  axis  of  k  never  touches 
the  fixed  plate  B,  but  turns  on  a  wire  fixed  into  the  plate  C. 

**  On  the  top  of  the  crank  G  is  an  index  L,  which  goes  round 
the  circle  m  2  in  the  same  time  that  the  Eaith  goes  round  the 
Sun,  and  points  to  the  days  of  the  months,  which,  together  with 
the  names  of  the  seasons,  are  marked  on  this  circle. 

**  This  index  has  a  small  grooved  wheel  L  fixed  upon  it,  round 
which,  and  the  plate  Z,  goes  a  cat-gut  string,  crossing  between 
them ;  and  by  this  means  the  Moon's  inclined  plane,  Y  X,  with 
its  nodes,  is  turned  backward,  for  showing  the  times  and  returns 
of  eclipses. 

"  The  following  parts  of  this  machine  nmst  be  considered  as 
distinct  from  those  already  described. 

*'  Toward  the  right  hand  let  S  be  the  Earth  hung  on  the  wire 

e,  which  is  fixed  into  the  plate  B,  and  let  O  be  the  Moon  fixed 

on  the  axis  M,  and  turning  round  within  the  cap  P,  in  which, 

and  in  the  plate  C,  the  crooked  wire  Q  is  fixed.    On  the  axis  M 

Ls  also  fixed  the  index  K,  which  goes  round  a  circle  h  2  divided 

into  29  i  e(iual  parts,  which  are  the  days  of  the  Moon's  age ;  but 

R 
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to  avoid  confusion  in  the  scheme,  it  is  only  marked  with  the 
numeral  figures  1,  2,  3,  4,  for  the  qyuarters.  As  the  crank  H 
carries  this  Moon  round  the  Earth  S  in  the  orbit  f,  she  shows 
all  her  phases  by  means  of  the  cap  P,  for  the  different  days  of 
her  age,  which  are  shown  by  the  index  K ;  this  index,  turning 
just  as  the  Moon  O  does,  demonstrates  her  turning  round  her 
axis,  as  she  still  keeps  the  same  side  toward  the  Earth. 

"  At  the  other  end  of  the  plate  C,  a  Moon  N  goes  round  an 
Earth  B  in  the  orbit  P.  But  this  Moon's  axis  is  stuck  fast  into 
the  plate  C  at  S  2,  so  that  neither  Moon  nor  axis  can  turn  round; 
and  as  this  Moon  goes  round  her  Earth,  she  shows  herself  all 
round  to  it,  which  proves,  that  if  the  Moon  was  seen  all  round 
from  the  Earth,  in  a  lunation,  she  could  not  turn  round  her  axis. 

N.B. — "  If  there  were  only  the  two  wheels  D  and  F,  with  a 
cat-gut  string  over  them,  but  not  crossing  between  them,  the 
axis  of  the  Earth  U  would  keep  its  parallelism  round  the  Sun 
T,  and  show  all  the  seasons — as  1  sometimes  make  these 
machines ;  and  the  Moon  O  would  go  round  the  Earth  S,  show- 
ing her  phases,  as  likewise  would  the  Moon  N  round  the  Earth 
B ;  but  then,  neither  could  the  diurnal  motion  of  the  Earth,  U, 
on  its  axis,  be  shown,  nor  the  motion  of  the  Moon  V  round  the 
Earth."  ^^  (Ferguson's  Astronomy,  Chapter  XXIL,  Art.  398, 
and  Plate  VI.,  Fig.  1st.) 

1749. 

The  Calci'LATor. — The  beginning  of  the  year  1749  found 
Ferguson  busy  with  the  construction  of  an  astronomical  ma- 
chine, which,  when  finished,  he  called  The  Calculato7\  He,  in 
Oiapter  XII.  and  Section  399  of  his  Astronomy,  describes  the 
Calculator,  and  inibrms  us  that  its  internal  mechanism  was 
similar  to  that  of  "  The  Four- Wheeled  Orrery,"  which  he  made 
in  174G,  with  the  exception  of  an  additional  wheel,  and  that  in 
consequence  of  this  additional  wheel,  he  discarded  the  original 
name  of  "  The  Four- Wheeled  Orrery','  and  adopted  that  of"  The 
Calculat(yt\'  The  mechanism  of  The  Four- Wheeled  Orrerv  of 
174G  being  identical  with  that  of  the  Calculutor,  excepting  that 
the  latter  ha<l  an  additumal  whe^l — we  have  only  to  refer  the 

\b%  FergURon,  although  he  minutely  de8rril>e8  the  {)05iition4  of  the  neveral  vhe<rU 
in  this  Crank  Orrerj',  does  not  niontion  how  many  teeth  euch  wheel  ha.s  ;  this  is 
Ui  lie  regretted,  l)erause  the  numl^ern  of  teeth  in  the  wheels  urv  tu  imjKtrtant  to 
be  known  ah  are  their  ]K)sitions. 
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reader  to  the  description  and  section  of  the  former,  under  date 
1746,  in  order  that  the  interior  works  of  the  Calcitlaior  may  be 
understood ;  and  shall  here  only  describe  the  position  of  "  the 
additional  wheel"  and  what  it  accomplished 

Annexed  is  a  small  section  of  the  pulley-work  of  the  Calcula- 
tor (Fig.  1) ;  on  comparing  it  with  that  of  "  The  Four-Whseled 
Orrery,"  it  will  be  found  that  they  are  alike,  with  the  excep- 
tion of  an  addiiiorud  pulley  in  the  former,  on  the  right-hand 
side,  and  the  pulleys  of  the  same  being  brought  into  closer  con- 
tact. In  the  section,  which  we  here  give,  of  the  Calculator,  it 
will  be  observed  that  the  large  central  pulley  is  made  to  act  as 
four puUeya,  whilst  in  "  The  Four- Wheeled  Orrery"  it  acts  as 
three ;  on  the  right  of  the  section  of  the  Calculator  there  are 
four  pxdUya,  in  the  Four- Wheeled  Orrery  there  are  three  only. 

Ki«-  I. 


Section  of  tbc  Pulley- 


The  position  of  the  additional  pulley,  or  wheel,  as  Ferguson  calls 
it,  will  therefore  be  readily  discovered  in  the  top  pulley  of  the 
system  of  moveable  pulleys  on  the  right-hand  side  of  the  an- 
nexed section,  and  which  is  connected  with  the  new  cut  groove 
opposite  to  it  in  the  top  of  the  large  _^C((  pulley  in  the  centre 
of  the  machine ;  therefore,  the  Calculator  having  an  addi- 
tional wheel,  it  has,  by  such  an  arrangement,  two  wheels  or 
pulleys  ailded  to  it.  The  new  pulley  has  been  introduced  for 
the  purpose  of  carrying  a  circular  plate  to  show  the  place  of  the 
Hoon's  apogee,  perigee,  &a,  and  must  therefore  have  a  progres- 
aive  motion  through  all  the  signs  and  degrees  of  the  ecliptic  in 
8  years  and  309  days;  and  in  order  that  such  a  motion  should 
be  given  to  this  new  pulley,  it  must  bear  the  same  relation  to 
the  centre  pulley  as  62  days  to  55 ;  that  is,  if  62  represents  the 
diameter  of  the  groove  of  the  new  pulley,  then  55  will  represent 
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tliat  of  the  groove  of  the  Jixed  puUty  in  the  ceutre.  In  ord«' 
tu  tliruw  the  uumbere  62  aud  55  into  a  workable  form,  we  require 
to  find  losaer  numbers  to  represent  their  relative  values ;  by  an 
easy  process,  we  find  tliat  when  they  are  reduced  to  inches  tbey 
will  Stand  thns : — 2  inches,  and  I  ^^q  inch;  therefore,  let  the  new 
niuveable  pulley,  on  the  right  in  the  section,  have  the  diameter  of 
the  b^ittom  of  its  groove  exactly  2  inches,  and  that  of  the  groove 
on  the  top  of  the  large  jixfA  pulley  in  the  centre,  and  oppo- 
site to  it,  be  1  ,^0  inches,  or  1|  inch  fully;  and  oa  this  being 
done,  and  the  two  pulleys  connected  by  a  cat-gut  string,  it  will 
be  found  that  on  the  frame  containing  the  pulley-work  being 
moved  K$  times  completely  round  the  central  stem,  the  pulley 
of  2  inches  will  have  made  one  revolution  exactly,  which  is  the 
period  of  revolution  of  the  Moon's  apt^ee.'"*  The  new  or  addi- 
tional pulley  is  furnished  with  a  short  hollow  axis,  which  tunu 
mnnd  upon  the  hollow  axis  of  the  pulley  below  it,  which  carries 

Fig.  2. 


round  the  Moon's  orbit,  and  ascends  aI>out  n  ijuarter  of  an  inch 
above  the  upper  surface  of  the  circular  plute  which  covers  the 
Works,  and  on  which  is  tightly  fixed  a  plati-,  having  on  it  the 
places  of  the  Moon's  ajxtgee,  |K-vitrec,  Ac ,  which  moves  round  in 
8j  years,  and  thus  shows  when  th<'  Moon  is  in  apoget-  or  perigve, 
Tlie  pulley-Works  of  the  CALci'LAT»ia  having  Wen  brought 

W  Tlic  inraii   iwriiKlK   ivvulutioTi  .>r  tlir-  Vl,.,t,--,  ufxi^re  a  X'.'onii.li.hnl  il 
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into  closer  contact,  allows  them  to  be  put  into  a  box  of  a  much 
more  convenient  size  and  form  than  that  of  its  original  The 
Four- Wheeled  Orrery  (Fig.  2)  shows  the  exterior  appearance  of 
the  Calculator  after  it  was  finished ;  it  will  be  seen  that  Fer- 
guson has  put  the  works  into  a  polygonal  box,  very  much  re- 
sembling that  of  his  orrery,  which  gives  the  Calculator  a 
handsome  appearance,  and  is  altogether  a  great  improvement 
on  "  The  Four- Wheeled  Orrery." 

For  further  particulars,  see  Ferguson's  Astronomy,  Chapter 
XII.,  Section  399,  article  "  The  CalculcUor."  Somewhere  about 
the  year  1765,  Ferguson  further  improved  his  Calculator  by 
substituting  wheel-work  for  pulleys  and  cat-gut  strings,  thus 
insuring  a  greater  degree  of  accuracy  in  the  motion  of  its  seve- 
ral parts.     (See  Orrery  under  date  1765.) 

Ferguson  resolves  to  Lecture  on  more  Sciences  than 
Astronomy. — Ferguson  had  by  this  time  (1 749)  been  a  pub- 
lic lecturer  on  Popular  Astronomy  for  rather  more  than  a 
year,  during  which  period  he  had  delivered  several  courses  of 
lectures  in  London,  as  also  in  the  provinces.  Although  his  lec- 
tures were  not  altogether  a  failure,  yet  he  had  gained  consider- 
able experience,  and  had  seen  sufficient  to  convince  him  that  it 
would  not  be  beneficial  for  his  pecuniary  interest  to  confine  his 
lectures  entirely  to  Astronomy,  as  he  had  hitherto  done,  but  to  ex- 
tend his  course  to  other  subjects,  such  as  Mechanics,  Pneumatics, 
Hydraulics,  Hydrostatics,  Electricity,  Optics,  and  Dialling ;  thus, 
by  diversifying  his  course,  he  rightly  concluded  that  he  would 
likely  draw  larger  audiences,  and  consequently  have  a  much 
better  chance  of  success. 

Having  thus  resolved  on  extending  his  course  of  lec- 
tures, the  question  of  the  extent  and  cost  of  apparatus  next 
engaged  his  attention.  In  order  properly  to  illustrate  and  de- 
monstrate so  many  subjects  as  he  had  chosen,  would  require  a 
large  and  complex  apparatus,  attended  with  considerable  ex- 
pense. The  purchasing  and  collecting  this  apparatus  w^ould  be 
to  him  a  question  of  time ;  because,  regulated  by  the  state  of 
his  finances,  and  as  his  means  were  but  very  slender,  he  resolved 
to  make,  with  his  own  hands,  the  greater  portion  of  his  instru- 
ments, and  occasionally  to  purchase,  from  opticians,  and  others, 
those  only  that  he  could  not  conveniently  make  himself 
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He  therefore  set  earnestly  to  work,  aud  got  up  a  set  of  laige 
and  accurately  delineated  astronomical  diagrams  for  the  illus- 
tratioQ  of  the  theories  of  Ptolemy,  Copernicus,  and  Tycho 
Brah4 ;  as  also,  diagrams  for  the  demonstration  of  the  cause  of 
the  Ebb  and  Flow  of  the  Tides — the  Phenomena  of  EcUpsefl, 
&c. — He  also  at  this  time  invented  and  made  an  ingenious  tide- 
dial,  and  also  made  a  centrifugal  machine  for  the  illustration  of 
central  forces.  The  following  are  sketches  and  descriptions  of 
these  two  pieces  of  apparatus. 

The  TlDE-DiAi — "The  out*ide  parts  of  this  machine  cod-' 
sist  of,  1st,  an  eight-sided  liox,  on  the  top  of  which,  at  the  cor- 
ners, is  shown  the  pliaacs  of  the  Moon,  at  the  octaut«,  quarters, 


and  full ;  within  these  is  a  circle  of  2!)  j  equal  parts,  which  arc 
the  days  of  the  Moon's  age,  cunutcd  frum  the  Sun  at  new 
Moon  romid  to  the  Sun  a^rjtin.  Within  this  circle  is  one  of  ii 
lioum,  divided  into  their  respective  halves  and  quarters. — 2d, 
A  moving  elliptical  plate,  jxiiuteil  blue,  to  represent  the  rising 
of  the  tides,  under  and  opposite  to  the  Moon,  which  hax  the  wurds, 
ki)jh  VMter,  tide  falling,  low  u-aler,  fide  riainff.  marked  upon  it. 
To  one  end  of  this  j>late  is  fixed  the  Moon  M,  by  the  win;  W, 
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and  goes  along  with  it. — 3d,  Above  this  elliptical  plate  is  a 
circle,  with  the  points  of  the  compass  upon  it,  and  also  the 
names  of  above  200  places  in  the  large  machine  (but  only  32 
in  the  figure,  to  avoid  contusion),  set  over  those  points 
on  which  the  Moon  bears  when  she  raises  the  tides  to  the 
greatest  heights  at  these  places  twice  in  every  lunar  day; 
and  to  the  north  and  south  points  of  this  plate  are  fixed 
two  indexes  I  and  K,  which  show  the  times  of  high  water,  in 
the  hour  circle,  at  all  these  places. — 4th,  Below  the  elliptical 
plate  are  four  small  plates,  two  of  which  project  out  from  below 
its  ends  at  new  and  full  Moon ;  and  so,  by  lengthening  the 
ellipse,  shows  the  spring  tides,  which  are  then  raised  to  the 
greatest  heights  by  the  united  attractions  of  the  Sun  and  Moon. 
The  other  two  of  these  small  plates  appear  at  low  water  when 
the  Moon  is  in  her  quadratures,  or  at  the  sides  of  the  elliptic 
plate,  to  show  the  neap  tides ;  the  Sun  and  Moon  then  acting 
crosswise  to  each  other.  When  any  two  of  these  small  plates 
appear,  the  other  two  are  hid ;  and  when  the  Moon  is  in  her 
octants,  they  all  disappear,  there  being  neither  spring  nor  neap 
tides  at  those  time.s.  Within  the  box  are  a  few  wheels  for  per- 
forming these  motions  by  the  handle  or  winch  H. 

"  Turn  the  handle  until  the  Moon  M  comes  to  any  given  day 

of  her  age  in  the  circle  of  29^  ecjual  parts,  and  the  Moon  s  wire 

W  will  cut  tlie  time  of  her  coining  to  the  meridian  on  that  day 

in  the  hour  circle ;  the  XII,  under  the  Sun  being  mid-day,  and 

the  opposite  XII.  mid-night ;  then  looking  for  the  name  of  any 

given   place  on  the  round  plate  (which  makes  29^  rotations, 

whilst  the  Moon  M  makes  one  revolution  from  the  Sun  to  the 

Sun  again),  turn  the  handle  till  that  place  comes  to  the  words 

high  water,  under  the  Mo<jn,  and  the  index,  which  falls  among 

the  forenoon  hours,  will  show  the  time  of  high  water  in  the 

forenoon  of  the  given  day.     Then  turn  the  plate  half  round  till 

the  same  places  come  to  the  opjwsite  high-water  mark,  and  the 

index  will  show  the  time  of  high  water  in  the  afternoon  of  that 

place.     And  thus,  as  all  the  dift'erent  places  come  successively 

under  and  opposite  to  the  Moon,  the  indexes  show  the  times  of 

high  water  at  them  in  both  parts  of  the  day;  and  when  the  same 

places  come  to  the  low-water  marks,  the  indexes  show  the  times 

of  low  water.     For  about  three  days  before  and  after  the  times 

of  new  and  full  Moon,  the  two  small  plates  come  out  a  little  way 
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from  below  the  high-wat«r  markfi  on  the  ellipticivl  plate,  to  show 
that  the  tides  rise  still  higher  about  these  times ;  and  about  the 
qiiartent,  the  other  two  platCR  come  nut  a  little  from  under  the 
low-water  marks,  towards  the  Sun,  and  on  the  opposite  side, 
showing  that  the  tides  of  flood  rise  not  then  so  high,  nor  do  the 
tides  of  ebb  fall  so  low,  aa  at  other  times. 

"  By  pulling  the  handle  a  little  way  outward,  it  is  disengaged 
from  the  wheel-work,  and  then  the  upper  plate  may  be  turned 
round  quickly  !iy  hand  so,  as  the  Moon  may  be  brought  to  any 
given  day  of  her  age  in  about  a  quarter  of  a  minut« ;  and  by 
pushing  in  the  handle,  it  takes  hold  of  the  wheel-work  again. 


The  foltowins  is  a  description  ol"  ili<>  wheel- work  insid''  the 
Ik.xi  -"On  AB,  tliiaxis..fth'>han.ll.-H  fFig  I  .  is  an  .ndless 
scr--w  <;,  wlii.-h  hirns  thf  wh.il  K  K  I>  .>!*  2+  twth  round  in  2+ 
r.  ■vol  I  It  ions  of  tho  han.llo  ;  this  wh.-O  turns  another.  O  N  C.  ..f  4R 
leeth,  and  .>n  its  axis  is  (In-  pinicii  PQ  of  +  leaves,  whi.'h  turns 
the  wh.'cj  ]j  K  I,  i.f  -'i!l  t.i  Ih  round  in  iHh  Inrninifs  or  rotations 
of  Ihe  wheil  K  E  D,  i.r  in  708  n-vnl„ti..iis  of  the  haudl.-.  which 
is  tin-  niimber  of  hours  in  a  .syu'Hiicnl  revolution  of  the  Moon. 
The  round  plate,  with  lhi>  names  ..f  places  up.ui  it.  is  fixfd  on 
the  axis  of  the  wheel  K  K  I>,  and  the  elli|>lic«l  or  tide-platc, 
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with  the  Moon  fixed  to  it,  is  upon  the  axis  of  the  wheel  L  K  1 ; 
conseciuently,  the  former  makes  29  i  revolutions  in  the  time 
that  the  latter  makes  one.  The  whole  wheel  F  E  D,  with  the 
endless  screw  C,  and  dotted  part  of  the  axis  of  the  handle  A  B, 
together  with  the  dotted  part,  of  the  wheel  O  N  G,  lie  hid  below 
the  large  wheel  L  K  I. 

"  Fig.  2,  represents  the  under  side  of  the  elliptical  or  tide- 
plate  a,  6,  c,  fZ,  with  the  four  small  plates  A  B  C  D,  E  F  G  H, 
I  K  L  M,  N  O  P  Q,  upon  it ;  each  of  which  has  two  slits,  as 
T  T,  S  S,  R  R,  U  U,  sliding  on  two  pins,  as  ti  n,  fixed  in  the 
elliptical  plate.  In  the  four  small  plates  are  fixed  four  pins  at 
W,  X,  Y,  and  Z,  all  of  which  work  in  an  elliptic  groove  o  o  o  o, 
on  the  cover  c)f  the  box  below  the  elliptical  pLate,  the  longest 
axis  of  this  groove  being  in  a  right  line  with  the  Sun  and  full 
Moon;  consequently,  wlien  the  Moon  is  in  conjunction  or  op- 
position, the  pins  W  and  X  thrust  out  the  plates  A  B  C  D  and 
I  K  L  M  a  little  beyond  the  ends  of  the  elliptic  plate  at  d  and 
6,  to  /and  e ;  whilst  the  pins  Y  and  Z  draw  in  the  plates  E  F  G  H 
and  N  O  P  Q  quite  under  the  elliptic  plate  to  (j  and  h.  But, 
when  the  Moon  comes  to  her  first  or  third  quarter,  the  elliptic 
plate  lies  across  the  fixed  elliptic  groove  in  which  the  pins  work  ; 
and  therefore,  the  end  plates  A  B  C  D  and  I  K  L  M  are  drawn 
in  below  the  great  plate,  and  the  other  two  plates  E  F  G  H  and 
^^  O  P  Q,  are  thrust  out  beyond  it  to  (t  and  c.  Wlien  the  Moon 
is  in  her  octants,  the  pins  W,  X,  Y,  Z,  are  in  the  parts  oooo  of 
tlie  elliptic  groove,  w^hich  parts  are  at  a  mean  between  the 
greatest  and  least  distances  from  the  centre  q,  and  then  all  the 
four  small  plates  disappear  below  the  great  one."  (Vide  Fer- 
guson's Astronomy,— 3d  Edit.  4.to,  17«4!  pp  206,  297,  29K)  '«<^ 

Centrifuoal  Machine. — Ferguson,  after  finishing  his  in- 
genious Tide-Dial,  turned  his  attention  to  the  making  of  a 
machine  for  demonstration  of  the  law  of  centrifugal  forces, 
especially  as  applied  to  Astronomy. 

It  is  well  known,  he  observes,  that  "  all  globular  bodies,  whose 
parts  can  yield,  and  which  do  not  turn  on  their  axes,  must  be 

nw  \  description,  with  rcfcrcncp  plates,  of  a  Tide  Kotula,  with  accurato  mo- 
tions, in\'entea  by  us,  will  bo  found  in  the  I/>ndon  Mechanics*  Mufjazine,  Vol.  16, 
No.  425,  pp.  1,  2,  3,  and  4.  Wp  have  in  our  |M)8sossion  a  very  noAtly-wrilten 
explanation  of  the  theory  of  the  tides,  with  a  diagram  for  reference,  in  the  auto- 
gnph  of  Fei^gnson. 

S 
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perfect  sphores,  because  all  parts  of  Iheir  aiufaces  are  equally 
attracted  toward  their  centres.  But  all  such  globes  as  do  turn  on 
their  axes  will  be  oblate  spheroids ;  that  is,  their  surfaces  will  be 
higher,  or  farther  from  the  centre,  in  the  equatorial  than  in  the 
polar  regions ;  for  as  the  equatorial  parts  must  move  quickest, 
they  must  have  the  greatest  centrifugal  force,  and  will  therefore 
recede  farthest  from  the  axis  of  motion." 

The  following  is  an  engraving  and  description  of  the  Ceotri* 
fugal  Machine  constructed  by  liiin  at  this  period,  to  illustrate 
thb  law : — "  Thus,  if  two  circular  hoops  A  B  and  C  D,  made 
thin  and  Scxible,  and  crossing  each  other  at  right  angles,  be 


turned  round  thoir  axis  K  F  hv  muans  of  the  winch  m,  the 
wheel  n.  and  pinion  o,  and  the  axis  be  loose  in  tiie  pole  or  in- 
t^-rsection  e,  the  middle  jxirts,  A,  B,  C,  D,  will  swell  out  so  as  to 
strike  against  tlie  sides  of  the  fnimo  at  F  and  0,  if  the  pole  r, 
in  sinking  to  the  pin  E,  \k  not  stopiKHl  by  it  from  sinking  far- 
ther ;  BO  that  the  whole  will  ai)pear  of  an  oval  Hgure,  the  equa- 
torial diameter  l>eing  consideralily  longer  than  (he  pohir.  That 
our  Earth  is  of  this  figure,  is  demonstrable  from  actual  mea- 
surement of  Some  degrees  on  its  surfa<;e,  which  arc  found  to  hi* 
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longer  in  the  frigid  zones  than  in  the  torrid ;  and  the  difiference 
is  found  to  be  such  as  proves  the  Earth^s  equatorial  diameter  to 
be  thirty-six  miles  more  than  its  axis.  Seeing  then,  that  the 
Earth  is  higher  at  the  equator  than  at  the  poles,  the  sea,  which 
like  all  other  fluids  naturally  runs  downward  (or  toward  the  places 
which  are  nearest  theEarth^s  centre),  would  run  towards  the  polar 
regions,  and  leave  the  equatorial  parts  dry,  if  the  centrifugal  force 
of  the  water,  which  earned  it  to  those  parts,  and  so  raised  them. 
did  not  detain  and  keep  it  from  running  back  again  towards 
the  poles  of  the  Earth."  These  observations  are  from  Fergu- 
son's description  of  this  machine  in  his  "  Lectures  on  Select 
Subjects  in  Mechanics,  Hydrostatics,  Pneumatics,  Optics,  and 
Astronomy." 

Ferguson's  Residence. — According  to  an  autograph  letter 
of  Ferguson  in  the  collection  of  the  late  Dawson  Turner, 
Esq.,  of  Yarmouth,  Ferguson,  about  1749,  resided  in  lodgings 
in  Great  Pulteney  Street. 

1750. 
The  Mechanical  Paradox. — It  would  appear  from  our  me- 
moranda, as  also  from  other  references,  that  it  was  during  the 
year  1750  that  Ferguson  invented  and  made  his  celebrated 
machine,  called  "The  Mechanical  Paradox."  In  several  of 
his  works  he  mentions  that  he  made  it  "  on  a  very  par- 
ticular occasion,"  but  without  informing  us  of  anything  regard- 
ing this  "  particular  occasion."  But  it  is  now  certain  that  he 
made  this  curious  machine  for  the  purpose  of  silencing  a 
London  watchmaker  who  did  not  believe  in  the  doctrine 
of  the  Trinity,  as  will  be  shown  by  a  very  interesting  letter, 
written  by  Ferguson  a  few  months  before  his  death,  to  a 
clerical  friend  of  his  in  the  north  of  Scotland,  a  copy  of 
which  the  reader  will  find  at  the  conclusion  of  the  descrip- 
tion of  the  Paradox,  The  following  is  from  Ferguson's  own 
description  of  the  machine : —  *^^ 


161  In  three  of  Ferguson's  works  the  Mechanical  Paradox  is  dcscnbed,  but  they 
all  differ  as  to  the  date  when  it  was  first  made.  In  a  Tract,  published  by 
him  in  1764,  entitled,  "The  Description  and  Use  of  a  new  machine,  called  The 
Mechanical  Paradox,  invented  by  James  Ferguson,  F.R.S,"p.  4,  we  find  him 
saying  that  it  was  **  on  a  very  particular  occasion^  abotU  fourteen  years  ago,*' 
when  be  contrived  the  Paradox,  that  is,  14  years  before  1764,  that  he  wrote  this 
Tract,  which  refers  to  the  year  1750,  the  year  we  have  adopted.     This  Tract  was 
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"  On  a  very  particular  occasion,  about  fourteen  years  ago, 
I  cnntrivod  the  Mcctianicat  Paradox,  which  has  been  shown  and 
explained  to  many,  and  which  I  shall  here  describe. 

"  It  is  represented  in  the  annexed  figure,  in  which  A  is 
called  the  immoveahle  plate,  because  it  lies  on  a  table  whilst  the 
machine  is  at  work  ;  B  C  is  a  moveable  frame  to  be  turned  round 
an  upright  axis  a  (fixt  into  the  centre  of  the  immoveable  plate), 
by  taking  hold  of  the  knob  n. 

"  On  the  said  axis  is  fixt  the  immoveable  wheel  D,  whoae 
teeth  take  into  the  teeth  of  the  thick  moveable  wheel  E,  and 
turns  it  round  its  own  axis  as  the  frame  is  turned  round  the 
fixt  axis  d*  the  immoveahle  wheel  I>,  and  in  the  same  direction 
that  the  frame  is  moved. 

Fig.  ). 


th 


Mechanical  Ptriuloi. 

'"I'he  teeth  of  the  thick  wheel  R  take  equally  deep  into 
■  tcetli  of  the  throe  wheals  F,  (J,  and  H,  but  operate  on  those 

NwciiLUy  H'littcn  to  rliwribc  the  Piiradoi,  unci  nnLliin|>  fUr,  hiiiI  wf  miiHt  ailinil 
tlip  "14  yfam  aqo,"  nr  1750,  as  the  eoirect  rtati-  of  the  inventior  of  thii 
I'lirioiis  iimtliiiie.  Feri^nianii.  in  hi.o  "Tahk-H  anrl  Tracts,"  Ixindon,  ITfl7,  p. 
171,  MJTB  "  Tlf  MfJutnical  Panulax  u  a  mall  kind  of  arrtrji  m/tieJi  [  eaiUrixid 
and  mini'  ahontfiflaA  yram  ago."  H  we  siiblrart  15  yturs  from  17A7  it  will 
KJvc  1753  »%  tliP  ilaln  kIilIi  Fi>r)Ctison  maile  it ;  nnd  again,  in  his  "  SfIm-I  Merhani- 
rjij  Kxtn-iiiPS,"3ii  K<tit.,  l,nnil.  177",  J>.  41,  ln-mT",  "On  a  trry  pnrtieularoccm- 
■ion,  iildHit  ei)ilili'en  yivis  ago,  I  cuiitTivi-<l  a  Knivll  marhinR  mlleil  the  Mrchanic*! 
rwlux,"  anil  IS  vcari  Kiibtnu'teil  from  I77!t,  pfv*  17SG  as  the  ilBte  »hen  itva* 
mnilr  ;  tliuis  Vi'iyiioun  (^vm  1750,  175:!,  and  1755  an  lh<>  ilatM  nf  hi*  iavpntion 
of  llie  Parailiix,  an>l  we  linil  it  (linicull  lo  rrcnneilo  them  :  biit  we  inoline  ti>  favnitr 
thp  earlieit  flat''.   175",  as  (liven  in  th"  Tract  he  writ i'  gniquMrly  tn  explain  th> 
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wheels  in  such  a  manner,  that  whilst  the  frame  is  turned  round, 
the  wheel  H  turns  the  sa/me  way  that  the  wheel  E  does,  the 
wheel  G  turns  the  contrary  way,  and  the  wheel  F  no  way  at  all. 
"  Before  we  explain  the  principles  on  which  these  three 
diflFerent  effects  depend,  it  will  not  be  improper  to  fix  some 
certain  criteria  for  bodies  turning  or  not  turning  round  their 
own  axis  or  centres,  and  to  make  a  distinction  between  absolute 
and  relative  motion. 

"  let,  If  a  body  show  all  its  sides  progressively  round  to- 
ward a  certain  fixed  point  in  the  heavens,  the  body  turns  round 
its  own  axis  or  centre,  whether  it  remains  still  in  the  same  place, 
or  has  a  progressive  motion  in  any  orbit  whatever ;  for  unless 
it  does  turn  round  its  own  centre,  it  cannot  possibly  have  one 
of  its  sides  toward  the  west  at  one  time,  toward  the  south  at 
another,  toward  the  east  at  a  third  time,  and  toward  the  north 
at  a  fourth.  ITiis  is  the  case  with  the  Moon,  which  always 
keeps  one  side  toward  the  Earth,  but  shows  the  same  side  to 
every  fixed  point  of  the  starry  heaven,  in  the  plane  of  her  orbit, 
in  the  time  she  goes  once  round  her  orbit ;  because  in  the  time 
that  she  goes  round  her  orbit,  she  turns  once  round  her  own 
axis  or  centre  ; — on  the  contrary,  if  a  body  still  keeps  one  of  its 
sides  toward  a  fixed  point  of  the  heaven,  the  body  does  not  turn 
round  its  own  axis  or  centre,  whether  it  keeps  in  one  and  the 
same  place,  or  has  a  progressive  motion  in  any  orbit  or  direction 
whatever.  This  is  the  case  with  the  card  of  the  compass  of  a 
ship,  which  still  keeps  one  of  its  points  towards  the  magnetic 
north,  let  the  ship  be  at  rest  or  sail  round  a  circle  many  miles 
in  diameter. 

"  Both  of  these  cases  may  be  exemplified  either  by  a  cube 
or  a  globe  having  a  pin  fixt  into  either  of  its  sides  to  hold  it  by. 
We  shall  suppose  a  cube,  because  its  sides  are  flat. — Sit  down 
by  a  table,  and  hold  the  cube  by  the  pin,  which  may  be  called 
its  axis,  and  keep  one  of  its  sides  toward  any  side  of  the  room. 
Whilst  you  do  this,  you  do  not  turn  the  cube  round  its  axis, 
whether  you  still  keep  it  in  the  same  place  or  carry  it  round 
any  other  fixed  body  on  the  table ;  but  if  you  try  to  keep  any 
side  of  the  cube  toward  the  fixed  body  whilst  you  are  carrpng 
it  round  the  same,  you  will  find  that  you  cannot  do  so  without 
turning  the  pin  round  (which  is  fixt  into  the  cube)  betwixt  the 
finger  and  thumb  whereby  you  hold  it,  unless  you  rise  and  walk 
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round  the  table,  keeping  your  face  always  towanl  the  fixed  body 
on  the  table,  and  then  both  yourself  and  the  cube  will  have 
turned  once  round ;  for  the  cube  will  have  shown  the  same  side 
progressively  round  to  all  sides  of  the  room,  and  your  face  will 
have  been  turned  toward  every  side  of  the  room,  and  every  fixed 
point  of  the  horizon.*^'-' 

''  2d,  If  a  ship  turns  round,  and  at  the  same  time,  a  man 
stands  on  the  deck  without  moving  his  feet,  he  is  turned  ab- 
solutely round  by  the  motion  of  the  ship,  tho'  he  has  no  relative 
motion  with  respect  to  the  ship ;  but  if,  whilst  the  ship  is  turn- 
ing round,  he  endeavours  to  turn  himself  round  the  contrary 
way,  he  thereby  only  undoes  the  effect  that  the  turning  of  the 
ship  would  otherwise  have  had  upon  himself,  and  is,  in  fact,  so 
far  from  turning  absolutely  round,  that  he  keeps  himself  from 
turning  at  all,  and  the  ship  turns  round  him  as  round  a  fixed 
axis,  although,  with  respect  to  the  ship,  he  has  a  relative  motion. 

"  Fig.  2  is  a  small  plan  or  flat  view  of  the  machine  in  which 
the  same  letters  of  reference  are  put  to  the  wheels  in  it  as  to 
those  in  Fig.  1,  for  the  conveniency  of  looking  at  both  the 

Fig.  2. 


FIGt. 


FIC.i. 


Plan  of  the  WbeeU,  Frames,  &c.,  of  the  Mechanical  Paradox. 

figures,  in  reading  the  desciiption  of  them. — W  S  E  N  is  the 
immoveable  plate ;  D,  the  immoveable  wheel  on  the  fixt  axis  in 
the  centre  of  that  plate ;  E,  the  thick  moveable  wheel,  whose 


idi  We  give  a  familiar  illustration  of  the  Moon  s  rotation  in  note  US,  tu  which 
the  reader  w  referred. 
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teeth  take  into  the  teeth  of  the  wheel  D ;  and  F  is  one  of  the 
thin  wheels,  over  which  G  and  H  may  be  put ;  and  then  F,  G, 
and  H  will  make  a  thickness  equal  to  the  thickness  of  the  wheel 
E,  and  its  teeth  will  take  equally  deep  into  the  teeth  of  them 
alL  The  frame  that  holds  these  wheels  is  represented  by  the 
parallelogram  abed;  and  if  it  be  turned  round,  it  can  give  no 
motion  to  the  wheel  D,  because  that  wheel  is  fixt  on  an  axis 
which  is  fixt  into  the  immoveable  plate. 

"  Take  away  the  thick  wheel  E,  and  leave  the  wheel  F 
where  it  lies,  on  the  lower  plate  of  the  frame.  Then  turn  the 
frame  round  the  axis  of  the  immoveable  plate  W  S  E  N  (de- 
noted by  A  in  Fig.  1),  and  it  will  carry  the  wheel  F  round  with 
it  In  doing  this,  F  will  still  keep  one  and  the  same  side  to- 
ward the  fixt  central  wheel  D,  as  the  Moon  still  keeps  the  same 
side  to  the  Earth ;  and  although  F  will  then  have  no  relative 
motion  with  respect  to  the  moving  frame,  it  will  be  absolutely 
turned  round  its  own  centre  g  (like  the  man  on  the  ship  whilst 
he  stood  without  moving  his  feet  on  the  deck),  for  the  cross 
mark  on  its  opposite  side  will  be  progressively  turned  toward 
all  the  sides  of  the  room. 

"  But  if  we  would  keep  the  wheel  F  from  turning  round  its 
own  centre,  and  so  cause  the  cross  mark  upon  it  to  keep  always 
toward  one  side  of  the  room,  or  like  the  magnetic  needle,  to 
keep  the  same  point  still  toward  one  fixed  point  in  the  horizon, 
we  must  produce  an  effect  upon  F  resembling  what  the  man  on 
the  ship  did  by  endeavouring  to  turn  himself  the  contrary  way 
to  that  which  the  ship  turned,  so  as  he  might  keep  from  turn- 
ing at  all,  and  by  that  means  keep  his  face  still  toward  one  and 
the  same  point  of  the  horizon.  And  this  is  done  by  making  the 
^^mbers  of  teeth  equal  in  the  wheels  D  and  F  (suppose  20  in 
^h),  and  putting  the  thick  wheel  E  between  them  so  as  to 
take  into  the  teeth  of  them  both ;  for  then,  as  the  frame  is 
turned  round  the  axis  of  the  fixed  wheel  D,  by  means  of  the 
hob  Uy  the  wheel  E  is  turned  round  its  axis  by  the  wheel  D ; 
and  for  every  space  of  a  tooth  that  the  frame  would  turn  the 
wheel  F,  in  direction  of  the  motion  of  the  frame,  the  wheel  E 
will  counteract  that  motion  by  turning  the  wheel  F  just  as  far 
backward  with  respect  to  the  motion  of  the  frame,  and  so  will 
keep  F  from  turning  any  way  round  its  own  centre,  and  the 
cross  mark  near  its  edge  will  be  always  directed  towards  one 
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side  of  the  room.  Whetlier  the  wheel  E  has  the  same  number 
of  teetli  as  D  and  F  have,  or  any  different  number,  its  effect  on 
F  will  be  still  the  same, 

"  If  F  had  one  tooth  less  in  number  than  D  ha«,  tlie  effect 
produced  on  F,  by  the  turning  of  the  frame,  would  be  as  much 
more  than  counteracted  by  the  intermediate  wheel  E,  as  is  equal 
to  the  space  of  one  tooth  in  F ;  and  therefore,  while  the  frame 
was  turned  once  round  in  direction  of  the  letters  W  S  E  N  on 
the  immovable  plat-e,  the  wheel  F  would  be  turned  the  contrary 
way,  as  much  as  is  equal  to  the  space  taken  up  by  one  of  its 
teeth  ;  but  if  F  had  one  tooth  more  than  D  has,  the  effect  of  the 
motion  of  the  frame  (which  is  turned  F  round  in  the  same  di- 
rection with  it),  would  not  be  fully  counteracted  by  means  of 
the  intermediate  wheel  E,  for  as  much  of  that  effect  would 
remain  as  is  equal  to  the  space  of  one  tooth  in  F ;  and  therefore, 
in  the  time  the  frame  was  turned  once  round,  the  wheel  F  would 
turn  on  its  own  centre,  in  direction  of  the  motion  of  the  frame, 
as  much  as  is  equal  to  the  space  taken  up  by  one  of  its  teeth; 
antl  here  note,  that  the  wheel  E  (which  turns  F)  always  turns 
in  direction  of  the  motion  of  the  frame. 

"  And  therefore,  if  an  upright  pin  be  fixed  into  the  lower 
plate  of  tlie  frame,  under  the  centre  of  the  wheel  F,  and  if  the 
wht.el  F  has  the  same  number  of  t<.'eth  that  the  fixt  wheel  D 
has,  the  wheel  G  one  tooth  less,  and  the  wheel  H  one  tooth 
more  ;  and  if  these  three  wheels  are  jmt  loosely  upon  tliis  pin, 
.so  as  to  be  at  lil)eity  to  turn  either  way,  and  the  thick  wheel  E 
takes  into  the  teeth  ot  them  all,  and  also  into  the  teeth  of  the 
fixt  wheel  D,  then,  whichever  way  the  frame  is  turned  the  wheel 
H  will  turn  (he  sanu'  tf'Uf/,  the  wheel  G  th^  contrary  way,  and 
the  wheel  F  no  n:ay  at  all.  The  less  number  of  teeth  G  has. 
with  respect  to  those  in  D,  the  faster  it  will  turn  backward ;  and 
the  greater  number  of  teeth  H  luus,  with  ies|ject  to  those  in  D, 
the  ftuster  it  will  turn  forward,  reckoning  that  motion  to  be  back- 
ward which  is  contrary  l)oth  to  the  motion  of  the  fname  and  of 
the  thick  wheel  E,  and  that  motion  to  l>e  forward  which  is  in 
the  same  direction  with  the  motion  of  the  frame  and  of  the 
wheel  E ;  so  that  the  turning  or  not  turning  of  the  three  wheels, 
F,  G,  H,  or  the  direction  and  velocity  of  the  motions  of  those 
that  do  turn  round,  dejx*nds  entirely  on  the  relation  between 
their  numbers  K)i'  teeth,  and  the  number  of  teeth  in  the  fixt 
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wheel  D,  without  any  regard  to  the  number  of  teeth  in  the 
moveable  wheel  K"  ^^  (Vide  "  The  Description  and  Use  of  a 
new  Machine  called  the  Mechanical  Paradox,"  invented  by  James 
Ferguson,  F.RS.,  London,  1764,  pp.  4 — 9;  also,  Ferguson's 
"  Tables  and  Tracts  relative  to  several  Arts  and  Sciences,"  Lon- 
don, 1767,  pp.  171,  172 ;  Ferguson's  "  Select  Mechanical  Exer- 
cises," London,  1773,  pp.  46 — 57. 

We  now  subjoin  the  long  and  interesting  letter  already  re- 
ferred to,  written  by  Ferguson  to  his  friend  the  Rev.  Mr.  Cooper, 
of  Glass,  regarding  the  origin  of  the  Mechanical  Paradox. ^^ 

Ferguson's  interesting  Autograph  Letter  on  the  origin 
of  the  Mechanical  Paradox. — 

"  Reverend  and  Dear  Sir, — I  am  glad  that  my  last  letter 
came  safe  to  your  hands,  and  do  return  you  my  sincere  thanks  for 
delivering  the  one  enclosed  in  it  to  my  sister,  begging  that  you 
will  now  repeat  the  same  favour,  as  it  is  exactly  on  a  similar 
occasion,  and  she  may  still  be  in  need  of  a  small  supply.  I  thank 
God  that  I  am  now  much  recovered  of  my  gravel,  and  in  hopes 
of  getting  quite  well  again. 

"  I  herewith  send  you  an  account  of  my  Mechanical  Para- 
dox, and  my  three  letters  to  parson  Kennedy,  who  is  now  very 
quiet.  He  has  been  mast  sadly  trimmed  by  all  the  monthly  re- 
viewers. My  interview  with  the  watchmaker  was  as  follows : — 
One  evening  I  went  to  a  weekly  club  with  a  friend,  and  on  our 
entering  the  room  (or  very  soon  after),  the  watchmaker  began 
to  hold  forth  violently  against  a  Trinity  of  persons  in  the  God- 
head, wondering  at  the  impudence  of  the  person  who  broached 
such  an  absurd  doctrine,  and  at  the  weakness  and  folly  of  every 
one  who  believed  it.  I  happened  to  sit  just  opposite  to  him, 
with  the  table  between  us,  and  (you  may  believe)  plenty  of  wine 
and  punch  upon  it.  I  gave  him  a  severe  frowning  look,  on 
which  he  asked  my  opinion  concerning  the  Trinity.  I  told  him 
that  all  my  belief  thereof  depended  upon  the  opinion  I  had  of 
the  sure  knowledge  and  veracity  of  the  revealer,  but  that  I  did 

168  We  may  mention  that  such  results  from  wheel-work  combinations  were 
known  long  before  the  year  1750,  when  Ferguson  made  the  Paradox,  as  we  find 
similar  combinations  of  wheels  used  in  the  orreries  and  planetary  machines  of 
Rowley,  Wright,  and  others. 

164  Glass  is  a  parish  in  the  south-western  district  of  Banffshire,  tlie  Church  and 
Manae  of  which  are  situated  ab<mt  10  miles  to  the  south  of  Keith. 

T 
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not  think  it  was  a  proper  subject  to  be  talked  of  over  our  bottles, 
bowls,  and  glasses,  and  should  therefore  be  desirous  of  talking 
to  him  about  his  own  business.  Very  well,  said  he,  let  us  talk 
about  it.  Sir,  said  I,  I  believe  you  know  very  well  how  one 
wheel  must  turn  another,  or  how  a  pinion  must  turn  a  wheel, 
or  a  wheel  turn  a  pinion.  I  hope  I  do,  said  he.  Then,  said  I, 
suppose  you  make  one  wheel  as  thick  as  other  three,  and  cut 
teeth  in  them  all,  and  then  put  the  three  thin  wheels  all  loose 
upon  one  axis,  and  set  the  thick  wheel  to  them,  so  that  its  teeth 
may  take  into  those  of  the  three  thin  ones ;  now  turn  the  thick 
wheel  round ;  how  must  it  turn  the  others  ?  Says  he,  your  ques- 
tion is  almost  an  affront  to  common  sense ;  for  every  one  who 
knows  anything  of  the  matter  must  know  that,  turn  the  thick 
wheel  which  way  you  will,  all  the  other  three  must  be  turned 
the  contrary  way  by  it.  Sir,  says  I,  I  beUeve  you  think  so. 
Think !  says  he,  it  is  beyond  a  thought — it  is  demonstration 
that  they  must.  Sir,  said  I,  I  would  not  have  you  be  too  sure, 
lest  you  possibly  be  mistaken ;  and  now  what  would  you  say  if 
I  should  say  that,  turn  the  thick  wheel  whichever  way  you  will, 
it  shall  turn  oTie  of  the  thin  wheels  the  same  vxiy,  the  other  the 
contrai*y  way,  and  the  third  no  way  at  all.  Says  he,  I  would 
say  that  there  never  was  anything  proposed  that  could  be  more 
absurd,  as  being  not  only  above  our  reason,  but  contrary  thereto, 
and  also  to  plain  fact.  Ver}^  well,  says  1.  Now,  Sir,  is  there 
anything  in  your  ideas  more  absurd  about  the  received  doctrine 
of  the  Trinity  tlian  in  this  proposition  of  mine  ?  There  is  not, 
said  he ;  and  if  I  could  l)elieve  the  one,  I  should  believe  the 
otlujr  too.  Gentlemen,  said  I  (looking  at  the  company),  you 
hear  this,  bear  witness  to  it.  The  watchmaker  asked  me  whether 
1  had  ever  made  or  seen  such  a  machine.  I  told  him  I  had  not, 
but  I  believed  that  I  could  make  it,  although  I  had  never 
thought  of  it  till  that  instant.**^     By  G — d,  says  he,  your  head 

165  Ferguson,  we  liave  no  doubt,  never  made  a  machine  before  this  tinu*  ex- 
pressly for  the  purnose  of  denion.Htrating  such  a  proposition,  l»ut  he  was  at  the 
time  familiar  enougn  with  the  principle  of  such  a  machine,  as  he  had  preyiously 
made  orreries,  in  which  was  wheel-work,  for  preiierving  the  {tarallelLsm  of  the 
F'arth's  axis  in  its  revolution  round  the  Sun,  and  Uu  irhetl^  which  in  such  a  set 
i>f  wheels  8upiK)rts  the  obli«jue  axis  of  the  Earth,  may  htt  said  to  have  no  nwtiim 
at  all ;  l>ecause  any  given  tooth  in  it  preserves  its  position  to  a  given  fixe<l  fioint 
at  a  great  distance  ;  he  wouM  also  know  that  the  wheel  which  directed  the  Moon's 
notles  vaent  hdclcward^  with  resi>ect  to  the  wheel  which  maintained  the  iMirallelt.sm 
of  the  Earth's  axis,  while  the  wheel  which  directe<l  the  aiiogee  motion  yxntfor- 
vxird^  in  resjiect  to  it.     Therefore,  all  that  Fergu.son  would  have  to  do  in  this 
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must  be  wrong,  for  no  man  on  earth  could  do  such  a  thing.  Sir, 
said  I,  be  my  head  wrong  or  right,  I  believe  I  can  not  only  do 
it,  but  even  be  able  to  show  the  machine,  if  I  may  be  admitted 
into  this  company,  on  this  day  se'ennight.  The  company  who, 
with  serious  faces,  were  very  attentive  to  all  this,  requested  that 
I  would  come. 

"  So  I  made  the  machine  all  of  wood,  and  carried  it  (under 
my  coat)  to  the  same  room  on  the  day  appointed ;  and  there  was 
the  watchmaker.  Well,  old  friend,  says  he,  have  you  made  your 
machine  ?  Yes  Sir,  said  I,  there  it  is — let  us  take  it  in  pieces. 
Are  these  wheels  fairly  toothed  and  fairly  pitched  into  the  thick 
wheel  ?  Yes  they  are,  said  he.  I  then  turned  round  the  great 
wheel,  whose  teeth  took  into  those  of  the  three  thin  wheels,  and 
asked  him  whether  the  uppermost  thin  wheel  did  not  turn  the 
same  vxiy  as  the  one  did  that  turned  it ;  whether  the  next  wheel 
below  did  not  turn  the  ccmtrary  ivay ;  and  the  lowermost  thin 
wheel  no  way  at  all  ?  They  do,  said  he,  but  there  is  a  fallacy 
in  the  machine.  Sir,  said  I,  do  you  detect  the  fallacy,  and  ex- 
pose it  to  the  company.  He  looked  a  long  while  at  it,  took  it 
several  times  in  pieces,  and  put  it  together  agaia  Sir,  said  I, 
is  there  any  fallacy  in  the  machine  ?  I  confess,  said  he,  I  see 
none.  There  is  none,  said  I.  How  the  devil  is  it  then,  said  he, 
that  the  three  thin  wheels  should  be  so  differently  affected  ? 
the  thing  is  not  only  above  all  reason,  but  is  even  contrary  to 
all  mechanical  principles.  For  shame,  Sir,  said  I,  ask  me  not 
how  it  is,  for  it  is  a  simpler  machine  than  any  clock  or  watch 
that  you  ever  made  or  mended ;  and  if  you  may  be  so  easily  non- 
plused by  so  simple  a  thing  in  your  own  way  of  business,  no 
wonder  you  should  be  so  about  the  Trinity ;  but  learn  from  this 
not  for  the  future  to  reckon  every  thing  absurd  and  impossible 
that  you  cannot  comprehend.  But  now  I  hope  you  remember 
what  you  said  at  our  last  meeting  here ;  namely,  that  if  you 
could  believe  such  a  thing  as  this,  you  would  then  believe  the 
doctrine  of  the  Trinity — ^you  own  the  truth  of  the  machine, 
what  do  you  say  to  your  promise  ?  He  humm'd  and  ha'd,  and 
asked  me  whether  I  would  let  him  take  it  home  to  consider  it 


matter  was  to  get  one  thick  wheel  to  drive  the  f>aralleli.siii,  nodes,  and  a{>ogou 
wheels,  and  this  again  with  a  fixed  central  wheel  of  same  number  of  teeth  to  give 
motion  to  the  thick  wheel,  and  consequently,  to  the  other  three,  by  being  car- 
ried Tooud  it,  in  the  way  shown  by  the  machine. 
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I  told  him  he  might,  but  desired  he  would  bring  it  to  me  to- 
morrow morning.  He  promised  he  would,  and  did  so ;  but  gave 
it  me  with  some  hearty  curses,  telling  me  he  saw  it  was  true, 
but  did  not  understand  it,  and  wanted  me  to  explain  it  to  him, 
which  I  refused.  I  kept  it  for  six  years  without  finding  any 
person  who  could  explain  the  principles  on  which  it  acted,  and 
then  put  the  Sun  and  Earth,  with  the  ecliptic  and  Moon's  orbit, 
to  it,  seeing  it  would  then  he  a  kind  of  orrery,  and  published 
the  description,  which  I  send  you,  in  order  to  save  myself  the 
trouble  of  explaining  it  any  longer.  As  it  is  now  finished,  it 
makes  a  good  orrery  for  showing  the  causes  of  the  different 
seasons,  and  the  times  of  eclix)ses,  &c.^*^ 

Reverend  Sir, 

Your  most  obliged,  humble  servant, 

James  Ferguson." 

No.  4  m  Bolt  Court,  Fleet  Street, 
London,  April  10///,  1776. 

Simple  Lunar  Wheel- Work. — The  annexed  drawings  are 
taken  from  one  of  Ferguson  s  old  MS.  papers,  of  date  1750. 
Although  the  wheels  and  pinions  in  this  very  simple  train  do 
not  produce  an  accurate  synodic  period  of  the  Moon,  they  are 
perhaps  sufficiently  accurate  for  all  common  purposes.  Accord- 
ing to  Ferguson's  pai>er,  he  used  this  train  for  one  of  his  orreries^ 
as  also  for  turning  round  on  its  axis,  a  ball  half  black,  half  white, 
which  exhibited  the  Moon's  phase.s.  It  was  on  this  train  that 
the  celebrated  Mudge  ope/txifed,  through  the  medium  of  an  in- 
genious but  complicated  arrangement  of  wheels  and  endless 
screws,  which  he  added  to  it,  thereby  causing  a  period  of  29  days 
12  hours  44  minutes  3  seconds  12  thirds. 

In  the  figures  annexed,  the  pinion  of  8  leaves,  mai'ked  A,  is 
the  iminfi  inocer,  and  must  turn  once  round  in  24  hours,  and 
drive  a  wheel  of  42  teeth,  on  the  centre  of  which  there  is  made 
fast  a  pinion  of  8  leaves,  which  drives  round  a  wheel  of  45  teeth 
in  29  (lays  12  hours  45  minutes  exactly,  a  period  too  slow  by 

1^  It  i.s  not  known  if  the  ori^^iiml  of  this  letter  is  in  existence  ;  there  are,  how- 
ever, one  or  two  conies  still  extant,  and  in  Ferguson's  autograph, — one  of  which  is 
in  the  ]>o$ise.s.sion  ot  our  friend,  Mr.  Robert  Sim,  at  Keith,  and  we  obsen'e  that  be 
has  inserted  it  in  the  liantfshire  .loumal,  No.  IX.,  in  his  "  Walk  from  Kfilk  to 
Bothi^may."  From  some  other  copy,  the  letter  was  inserted  in  No.  4,  pp.  41^  anj 
50  of  *'  Tfie  IIoroliHficnl  Jo\tmal"  lx)ndon,  December  1858. 
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nearly  57  seconds ;  an  error  which  would  amount  to  about  a  day 
in  120  years. 

Ferguson  appears  through  life  to  have  been  satisfied  with  this 
imperfect  lunation-train,  with  its  monthly  error  of  57  seconds ; 
we  find  it,  or  some  modification  of  the  root  from  which  the  train 


42 


t4H0 


45 


\ 


\ 


/ 
-  -  -nI 

I         8      M 


290A.   12  MO    ^S  MIN 


42  IB 


inmHiiiiiiiiiinni'i  I  " 
il  I 


IIIIIIIIIIIIH 


Ferguson's  Simple  Lunation-Tniin. 


is  derived,  in  all  his  orreries  and  other  astronomical  machinery ; 
this  is  surprising,  when  a  more  accurate  period  could  be  ob- 
tained, and  that  too  with  as  simple  a  train  as  that  one  he  had 
adopted  Ferguson  not  having  tried  to  obtain  more  accurate 
numbers  for  his  lunation  machinery,  is,  we  think,  a  proof  that 
the  calculation  of  wheel-trains,  by  the  process  of  continumia 
/inactions,  was  unknown  to  him.  We  have  shown  in  note  173, 
to  which  the  reader  is  referred,  a  train  more  accurate.  The 
calculation  of  the  train  is  derived  from  the  fraction  ^Slo- 
If  64 :  24 : :  1890  =  29  days  12  hours  45  minutes,  and  8x8  the 
pinion  leaves  =  64,  and  42x45,  the  wheel  teeth  =  1890. 

According  to  our  memoranda,  "  Ferguson,  early  in  the  year 
1750,  commenced  to  make  a  great  many  models, — of  levers, 
wedges,  inclined-planes,  the  wheel  and  axle,  pumps,  carts, 
corn-mills,  &c,"  for  the  illustration  of  the  extended  course  of 
lectures  he  had  determined  on.     It  is  very  likely  that  these 
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models  are  theme  which  he  afterwards  described  in  his  "  Lectures 
on  Select  Subjects  in  Mechanics,"  &c. 

The  CoHETARiUH. — From   the  same  source   we   find   that 
Fei^ison,  "  about  the  same  period,  made  a  very  neat  aatrono- 

Fi)t.  1.  Fig.  2. 


mical  machine,  called  a  Coint'tiiriuni.  Ktmilar  ti>  the  one  thrn 
lately  invented  by  Dr.  Desayuliers,"  Ferguson  gives  an  en- 
graving' and  description  of  this  machine  in  his  Astronomy,  which 
we  here  transcribe.  "  The  Cometarimn, — This  curions  machine 
shows  the  motion  of  a  comet  or  eccentric  body  moving  round 
the  Sim,  describing  equal  areas  in  equal  times,  and  may  be  so 
contrived  as  to  show  such  a  motion  for  any  degree  of  eccentri- 
city.    It  was  invented  by  the  late  Dr.  Desagidiers,'" 

The  dark  elliptical  groove  round  the  letters  ii,  h.  c,  il,  «./,  (j. 
k,  i,  ic,  /,  in,  is  the  i)rbit  of  the  comet  Y ;  this  comet  is  carried 
round   in  the  groove,  according  t«  the  order  of  the  letters,  by 


r.  ll>«acil[l 


1«7  Dr.  !)•« 

Meclwuini,  1  veil..   PUtcs.     Lonilon, 

■agihy,"  2  vol.*..  Plalm.     LnnJnn,  1781. 

ftflpr  Ferguson's  BrriTsI  in  I<nniirni).    Wi-  ]iHve 

circular  horologe  or  (riotk  which  belongal  to  Dr.  D. ;  tfler  his  doth,  i 

the  iHUHcaaion  of  Dr.  Franklin  in  1767:  n(  Mr.  K^rgiiaoii  in  1784;  of  Keniwth 

M-CuUoch  in  1774iuidorG.  W.,  u  sliown  on  thp  inside  of  the  bn»  lid  od  th* 

hMkufit. 


snd  F^nerimenUl  Pliilo- 
I.      Ho  u  the  (uthor  of 
s  on  Exi«riinenul  Philu- 
:  ilieJ  in  17<4,  ag«d  61  (the  ytn 
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the  wire  W  fixed  in  the  Sun  S,  and  slides  on  the  wire  as  it 
approaches  nearer  to,  or  recedes  farther  from  the  Sun,  being 
nearest  of  all  in  the  perihelion  a,  and  farthest  in  the  aphelion 
g.  The  areas  a  S  6,  6  S  c,  cSd,  &c.,  or  contents  of  these  several 
triangles,  are  all  equal ;  and  in  every  turn  of  the  winch  N,  the 
comet  Y  is  carried  over  one  of  these  areas ;  consequently,  in  as 
much  time  as  it  moves  from  /  to  g,  or  from  ^  to  A,  it  moves  from 
m  to  a,  or  from  a  to  6 ;  and  so  of  the  rest,  being  quickest  of  all 
at  a  and  slowest  at  g. 

Thus,  the  comet's  velocity  in  its  orbit  continually  decreases 
from  the  perihelion  a  to  the  aphelion  g,  and  increases  in  the 
same  proportion  from  g  to  a. 

The  elliptic  orbit  is  divided  into  12  equal  parts  or  signs,  with 
their  respective  degrees,  and  so  is  the  circle  nopqr sin, 
which  represents  a  great  circle  in  the  heavens,  and  to 
which  the  comet's  motion  is  referred  by  a  small  knob  on  the 
point  of  the  wire  W.  Whilst  the  comet  moves  from  f  to  g  m 
ite  orbit,  it  appears  to  move  only  about  five  degrees  in  this 
circle,  as  is  shown  by  the  small  knob  on  the  end  of  the  wire  W ; 
but  in  as  short  time  as  the  comet  moves  from  -wi  to  a,  or  from 
a  to  6,  and  it  appears  to  describe  the  large  space  tn  or  no  m 
the  heavens,  either  of  which  spaces  contains  120  degrees  or  four 
signs.  Were  the  eccentricity  of  its  orbit  greater,  the  greater 
still  would  be  the  difference  of  its  motion,  and  vice  versa. 

ABCDEFGHIKLMA  is  a  circular  orbit  for  showing 
the  equable  motion  of  a  body  round  the  Sun  S,  describing  equal 
areas  A  S  B,  B  S  C,  &c.,  in  equal  times  with  those  of  the  body 
Y  in  its  elliptical  orbit,  a]>ove  mentioned,  but  with  this  differ- 
ence, that  the  circular  motion  describes  the  equal  arcs  A  B,  B  C, 
&c.,  in  the  same  equal  times  that  the  elliptical  motion  describes 
the  unequal  arcs  a  h,  b  c,  &c. 

Now,  suppose  the  two  bodies  Y  and  I  to  start  from  the  points 
a  and  A  at  the  same  moment  of  time,  and  each  having  gone 
round  its  respective  orbit,  to  arrive  at  these  points  again  at  the 
same  instant,  the  body  Y  will  be  forwarder  in  its  orbit  than  the 
body  I  all  the  way  from  a  to  g,  and  from  A  to  G;  but  i  will 
be  forwarder  than  Y  tlirough  all  the  other  half  of  the  orbit,  and 
the  difference  is  equal  to  the  equation  of  the  body  Y  in  its 
orbit.  At  the  points  a.  A,  and  g,  G,  that  is,  in  the  perihelion 
and  aphelion,  they  will  be  equal ;  and  then  the  equation  van- 
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ishes.  Tliis  shows  why  the  equation  of  a  body  moving  in  an 
elliptic  orbit,  is  added  to  the  mean  or  supposed  circular  motion 
from  the  perihelion  to  the  aphelion,  and  subtracted  from  the 
aphelion  to  the  perihelion,  in  l)odie8  moving  round  the  Sun,  or 
from  the  perigee  to  the  apogee,  and  from  the  apogee  to  the 
perigee  in  the  Moon's  motion  round  the  Earth. 

This  motion  is  perfonned  in  the  following  manner  by  the 
machine  : — A  B  C  is  a  wooden  bar  (in  the  box  containing  the 
wheel- work)  Fig.  2,  above  which  are  the  wheels  D  and  E ;  and 
below  it  the  elliptic  plates  F  F  and  G  G,  each  plate  being  fixed 
on  an  axis  in  one  of  its  focuses,  at  E  and  K ;  and  the  wheel  E 
is  fixed  on  the  same  axis  with  tlie  plate  F  F.  These  plates 
have  grooves  round  their  edges  precisely  of  equal  diameters  to 
one  another,  and  in  these  giooves  is  the  cat-gut  string  g  g,  g g^ 
crossing  l>etween  the  plates  at  It.  On  H,  the  axis  of  the  handle 
or  winch  N  (Fig.  1),  is  an  endless  screw,  as  shown  in  Fig.  2, 
working  in  the  wheels  D  and  E,  whose  numl)ers  of  teeth 
being  equal,  and  should  be  equal  to  the  numl>er  of  lines  a  S, 
fc  S,  c  S,  &c.,  in  Fig.  1,  they  turn  round  their  axes  in  equal  times 
tx)  one  another,  and  to  the  motion  of  the  elliptic  plates ;  for,  the 
wheels  D  and  E  having  equal  nunibcMs  of  teeth,  the  plate  F  F 
l>eing  fixed  on  tlie  same  axis  with  tliu  wheel  E,  and  the  plate 
F  F  turning  the  equally  big  plate  G  G  by  a  cat-gut  string  roimd 
them  lM)th,  thev  must  all  <;o  round  their  axes  in  a.s  manv  turns 
of  the  handle  X  as  cither  of  the  wheels  has  teeth. 

It  is  easy  to  see,  that  the  end  //  of  the  (elliptic  plate  F  F,  being 
farther  from  its  axis  E  than  the  opposite  end  i  is.  must  describe 
a  circle  so  much  the  larger  in  j)roportion  ;  and  therefore  move 
through  so  much  more  space  in  tlie  same  time ;  and  for  that  rea- 
son, the  end  //  moves  so  much  faster  than  the  end  ?,  although  it 
fjoes  no  sooner  round  the  centre  E.  But  then  theijuick  moving 
end  //,  of  the  plate  F  F.  leads  about  the  shert  end  h  K  of  the  plate 
G  G  with  th(^  same  velocity;  and  the  slow  moving  end  i  of  the 
plate  FF  coniinjnr  hall  round  as  to  B,  must  then  lead  the  long  end 
h  of  the  plate  (Hi,  as  .slowly  about,  so  that  the  elliptical  plat*'  F  F 
and  its  axis  E  mov(»  uniformly  and  e<|ually  quick  in  every  pairt 
of  its  revolution  ;  but  the  elliptical  plate  G  G.  together  with  its 
axis  K,  uwii^t  move  very  une(jually  i?i  dit!'erent  pjirts  of  its 
revolution;  the  difl'erenee  ])ein'^  alwavs  inv<'rs(»lv,  as  the  tlis- 
tance  of  any  point  of  th(^  circumfen^nce  of  G  G,  from  its  axis 
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at  K;  or  in  other  words,  to  instance  two  points,  if  the  distance  K  k 
be  four,  five,  or  six  times  as  great  as  the  distance  K  h,  the  point 
h  will  move  in  that  position  four,  five,  or  six  times  as  fast  as  the 
point  k  does,  when  the  plate  O  G  has  gone  half  round ;  and  so 
on  for  any  other  eccentricity  or  difference  of  the  distances  K  k 
and  K  h.  The  tooth  i,  on  the  plate  F  F,  falls  in  between  the 
two  teeth  at  fc,  on  the  plate  G  G,  by  which  means  the  revolu- 
tion of  the  latter  is  so  adjusted  to  that  of  the  former,  that  they 
can  never  vary  from  one  another. 

On  the  top  of  the  axis  of  the  equally-moving  wheel  D,  in  Fig. 
1,  is  the  Sun  S  in  Fig.  2 ;  which  Sun,  by  the  wire  Z  fixed  to  it, 
carries  the  ball  i  round  the  circle  A  B  C  D,  &c.  with  an  equable 
motion,  according  to  the  order  of  the  letters ;  and  on  the  top  of 
the  axis  K,  of  the  unequally-moving  ellipsis  G  G  in  Fig.  2,  is 
the  Sun  S  in  Fig.  1,  carrying  the  ball  Y  unequably  round  in  the 
elliptical  groove  ah  cd,  &c.  N.B. — This  elliptical  groove  must 
be  precisely  equal  and  similar  to  the  verge  of  the  plate  G  G, 
which  is  also  equal  to  that  of  F  F. 

In  this  manner,  machines  may  be  made  to  show  the  true 
motions  of  the  Moon  about  the  Earth,  or  of  any  planet  about 
the  Sun,  by  making  the  elliptical  plates  of  the  same  eccentricities, 
in  proportion  to  the  radius,  as  the  orbits  of  the  planets  are, 
whose  motions  they  represent ;  and  so,  tlieir  different  equations 
in  different  parts  of  their  orbits  may  be  made  plain  to  sight, 
and  clearer  ideas  of  these  motions  and  equations  acquired  in 
half  an  hour  than  could  be  gained  from  reading  half  a  day  about 
such  motions  and  equations."  (Ferguson's  Astronomy,  3d  Edit. 
4to.     London,  1764,  pp.  288— 291).»«« 

We  have  no  other  notes  regarding  Ferguson  for  1750,  but 
may  remark  that  this  year  closed  upon  him  with  the  death  of 
his  earliest  London  friend  and  benefactor,  the  Right  Honour- 
able Sir  Stephen  Poyntz,  who  died  on  17th  December,  1750 
(understood  to  have  died  in  the  ()4th  year  of  his  age).  Fergu- 
son, in  his  Memoir,  informs  us  that  the  death  of  this  amiable 
gentleman  was  to  him  the  source  of  "  inexpressible  grief."  (See 
note  74.) 

JW  Cometariums  constructed  on  this  plan,  ami  sufKciciitly  large  for  the  lecture 
room  at  a  cont  of  about  £2  10s.;  when  made  with  eccentric  wheels  (instead  of 
pnlleys  and  catgut  strings),  the  price  may  rise  to  £4. — In  note  66  we  express  a 
similar  opinion  as  to  the  utility  of  machinery  for  the  illustration  of  astronomical 
motions. 

U 
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1751. 

Perpetual  Pocket  Almanac,  1751. — In  the  spring  of  the 
year  1751,  Ferguson  invented  and  published  a  curious  "  Per- 
petvxd  Pocket  Alraaruic"  (long  out  of  print,  and  now  very 
scarce).  He  sent  one  of  them  in  a  present  to  his  early  friend, 
Mr.  Rose  of  Geddes,  enclosed  in  an  interesting  letter,  of  which 
the  following  is  a  copy.  It  is  the  earliest  of  Ferguson's  letters 
known  to  be  in  existence ;  besides  referring  to  this  Almanac,  it 
shows  that  his  time  was  then  taken  up  with  his  business  as  a  lim- 
ner ;  in  delivering  lectures  on  his  favourite  science  of  Astronomy; 
in  making  various  mechanical  models  for  the  illustration  of  his 
lectures ;  and  that  his  residence  was  in  Margaret  Street,  Caven- 
dish Square. 

"  Margaret  Street,  Cavendiah  Square, 
London,  June  Ut,  1751. 

"  Sill, — Be  pleased  herewith  to  accept  of  one  of  niy  Perpetual  Pocket 
Almanacs,  newly  published.  It  will  lie  in  your  pocket-book,  and  with 
a  pin  you  may  easily  shift  the  month  and  Moon-plates,  as  directed,  pro- 
vided you  hold  the  instrument  edgeways  betwixt  yoiu*  thumb  and  three 
last  fingers,  keeping  your  fore-finger's  point  lightly  at  the  back,  against 
the  openings  through  which  the  said  plates  are  shifted.  This  way  of  hold- 
ing keeps  it  Hat,  and  does  not  pinch  the  plates.  I  am  sorry  that  the  table 
of  semi-diurnal  arcs,  for  showing  the  rising  and  setting  of  the  Sun  and 
Moon,  will  not  answer  in  your  latitude  ;  but  all  the  rest  is  universal,  ami 
the  circles  for  showing  the  places  of  the  Sun  and  Moon  are  adapted  to 
the  new  style,  as  that  is  so  soon  to  take  place. 

*'  I  am  still  going  on  in  the  old  way  of  drawing,  and  lecturing  upon 
uiy  astronomical  machines,  of  which  I've  now  got  a  good  coUection,  and 
have  lately  finished  two  working  models  of  water-mills,  in  one  of  which, 
the  water-wheel  moves  a  train  for  turning  two  mill-stones,  and  for  siftinj; 
the  flour  as  it  is  ground. *^^  The  other  is  of  a  mill  to  go  by  water,  with- 
out ever  a  wheel  or  trundle,  and  yet  it  will  grind  iis  well  as  any,  and 
need  no  repairs  until  the  water  rots  out  the  few  simple  materials  which 
comjwse  the  machine.*^^ 

169  This  appears  to  Iw  the  same  sort  of  mill  mentioiuHl  by  Ferguson  in  the  list 
he  gives  of  his  apparatus  in  his  **Tjil»ies  and  Tracts,"  viz.  '^  A  mwifl  of  a  %taifr 
mill  for  winnmcifnj  and  grhtding  corn,  dratciny  up  the  {tacJcs^  and  bouUiny  tkf 
flourr     (Ferguson's  '*  Tables  and  Tracts."     lA>iiaon,  1767,  p.  320). 

**o  The  K*;t;ond  mill,  although  rather  obscurely  defined,  appears  also  to  he 
"  Barker's  mill,"  noticed  in  same  list,  viz.  ''*  A  model  of  Dr.  Barkers  tra/er  fnUl 
{far  (jrinding  com),  in  which  mill  there  is  neitJur  wheel  nor  trundle. "  (Ferguj«on'i 
'*  Tables  and  Tracts."  I»ndon,  1767,  p.  320  ;  also,  see  a  figure  and  de^t^ription 
of  this  mill  in  the  supplement  to  Ferguson's  *^  Lectures  on  Select  Subjeets  in 
Mechanics.") 
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"  I  should  be  exceedingly  gkd  to  hear  from  you,  how  you  an<l  your 
worthy  Isdy  and  family  are,  to  all  of  whom,  my  wife  and  1  offer  eincerely 
our  best  wishes;  and  I  am,  with  great  regard,'*' 


Your  most  hiiinhle  servant. 

Jakes  FBnatiBON 

hRnaoofGeddes,  Esq. 

Perpetusl  AlmHnnck.-  1 

nivnted  hj  JaniFS  Per^nson.  1751. 

Fig.  1- 

Fig.  2. 

r^^ 


"  The  Perpetual  Pocket  Almanac  "  hero  refurreii  to  (and  shown 
in  Fig.  1  and  Fig.  2  above),  consiatH  of  two  cards  fully  three 
iDcheB  square,  held  together  by  l>emg  stitehed  round  the  edges 
of  the  four  sides  with  stout  white  silk  thread,  thus  allowing 
apace  enough  between  them  for  the  working  of  two  moveable 
ooucentric  paper  circles,  on  the  largest  of  which  are  the  days  of 
the  month,  seen  through  the  cut  out  open  arc  at  top  (see  Fig. 
]) ;  on  the  smaller  circle  arc  the  days  of  the  Moon's  age,  seen 
through  the  lower  open  ara  These  two  circles  being  concentric, 
move  on  a  strong  thread  as  their  axis,  fixed  in  the  centre  of  the 
card.  The  two  open  arcs  have  a  bridge-piece  between  them, 
left  in  cutting  out  the  area,  on  which  are,  in  capitals,  the  initial 
letters  of  the  days  of  the  week.     Underneath  are  the  following 

in  This  letter  is  extracted  from  "  A  GciicaloeiL-al  Deduction  of  the  family  of 
KoM  of  EiliBTOck,"  printed  for  the  Spalding  Club,  ISIS.  This  is  the  earliest 
written  letter  of  Forgnaon'g  that  ve  have  seen. 
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rules  or  "  Explanation  "  for  working  both  sides  of  the  Almanac- 
card,  which  we  insert  below,  as  there  is  not  space  enough  for 
them  in  our  reduced  engraving. 


"EXPLANATION." 

Fig.  1.  Shift  towards  the  left  Iiand  all  that  is  visible  of  the  above  plates,  every 
Sunday,  and  they  will  show  the  day  of  the  month,  and  age  of  the  Moon, 
every  day  of  the  week. 

Fig.  2.  On  the  other  side,  set  the  Sun's  index  to  the  day  of  the  month,  and  it 
will  cut  his  place  in  the  ecliptic  in  the  circle  marked  A  (on  the  Moon's 
index),  and  half  the  time  of  his  staying  above  the  horizon  in  the  circle  B. 
Keeping  the  Sun's  index  there,  set  the  Moon's  index  to  the  day  of  her 
age  in  tlie  circle  C,  and  it  will  cut  the  time  of  her  coming  to  the  meridian 
in  the  circle  D,  and  the  hours  and  minutes  of  her  semi-aiumal  arc  in  the 
circle  B,  which  tfrc,  subtractecl  from  the  time  of  the  Moon's  coming  to 
the  meridian,  gives  the  time  of  her  rising ;  and  added  thereto,  gives  the 
time  of  her  setting,  agreeable  to  her  mean  motion. 

J.  Fkrguhon,  inv.  B.  Cole,  scuip. 

On  the  other  side  of  the  card  (Fig.  2)  are  a  series  of  circleB 
not  moveable),  described  on  the  card,  having  in  them  the 
names  of  the  month,  days,  &c. ;  the  names  of  the  signs  of  the 
ecliptic,  with  its  degrees ;  and  a  circle  of  the  Sun  s  semi-dura- 
tion above  the  horizon.  Above,  are  two  small  paper  concentric 
circles,  moveable  on  the  same  thread  as  the  circles  in  Fig.  1 ; 
the  lowermost  one,  or  that  next  the  card,  has  on  it  the  twentv- 
four  hours  of  the  day  (divided  iuto  half  hours  and  quarters), 
and  round  its  outer  edge  are  the  29i  days  of  the  Moon's  age. 
This  circle  has  an  index  marked  "  The  Sun's  Index'*  and  ex- 
tends over  the  whole  of  the  fixed  circles  on  the  card ;  and  im- 
mediately a}>ove  this  paper  circle,  and  working  on  the  same 
centre,  is  a  smaller  one,  liaving  on  it  some  of  the  circles  of  the 
sphere,  and  has  an  index  marked  "  Moons  Index''  also  extend- 
ing over  the  whole  of  tlie  fixed  circles  on  the  card.  On  this 
index  arc  the  letters  A,  B,  C,  I),  whicli  serve  as  guides  to  the 
several  circles  under  them  (see  Fig.  2).  The  names,  figures, 
and  divisions  on  Fig.  2  are  not  given  in  our  engraving,  l>eiiig 
too  numerous  for  insertion.'"^ 

Lunar  Motion. — About  same  period,  Ferguson  contrived 
"An  easy  way  of  showing  tlie  phases  of  th(;  Moon  in  a  clock,** 

l^'-i  A  co]»y  «>!  this  very  scanr  .Mnianac-  is  in  th«'  i>0!»sc8Hion  of  Princiml  Forl«a, 
D.C.L.,  LL.  D.,  Ac,  St.  Andrews,  to  whoso  kindnow*.  for  the  loon  ol  it,  we  arr 
much  indebted. 


JAMES  FERGUSON. 


157 


"  Let  a  wheel  of  16  teeth  be  fixed  on  the  axis  of  a  wheel  of  15, 
and  the  wheel  of  16  turn  a  wheel  of  63,  on  whose  axis,  let  a  ball, 
half  black,  half  white,  be  fixed,  and  project  halfway  out  through 
a  round  hole  in  the  dial-plate. 

Then  if  the  wheel  of  15  teeth  be  always  moved  one  tooth  in 
12  hours,  the  ball  will  be  turned  round  in  29  days  12  hours  45 
minutes,  and  show  all  the  varied  phases  of  the  Moon."  (See 
Fei^son's  "Tables  and  Tracts."  London,  1767,  pp.  127,  128.) 
The  description  we  have  just  quoted  is  so  very  simple  that  it 
can  scarcely  be  misunderstood ;  and  Ferguson  appears  to  have 


wmi^^t^.^.^.-:-.^ 


Ferguson's  Simple  Lunation-Work. 

had  the  same  idea  of  it,  as  he  has  no  drawing  to  illustrate  the 
description.  We,  however,  shall  annex  a  drawing  of  it,  in  order 
that  the  description  may  be  better  understood.  It  is  obvious 
that  the  Moon,  in  this  wheel-work  arrangement,  moves  by  daily 
jerka  or  starts,  although  its  motion  is  a  simple  one — a  continu- 
ous gradual  motion  is  desirable,  and  ought  to  be  preferred. ^^^ 


173  We  allude  to  a  similar  motion  at  note  151,  &c.  Tlie  present  lunar  wheel- 
work  is  evidently  derived  from  the  same  root,  viz.  from  the  solid  xfj^y;  for  64-7-4 
=  16  for  one  of  the  wheels  Ferguson  here  udopts,  and  1890-^4  =  4724,  or  deci- 
nially,  472'5-j-74  days  =  7 "5  =  63  for  the  number  of  teeth  in  the  wheel  which 
carries  the  Moon  ;  and  as  wheel  15  turns  round  in  74  days,  with  16  pinned  to  it, 
therefore  moving  round  also  in  74  days,  we  have  63-7-16  =  3"9375x  7*5  = 
29*53125  d.,  or  29  d.  12  h.  45  m.;  see  notes  132—151.  In  note  132  we  give 
wheel-work  of  our  own  for  a  gradual  continuous  motion  (without  jerks  or  starts), 
which  is  also  very  simple  in  its  arrangement,  and  easy  to  be  made,  besides  being 
about  31  seconds  each  lunation  nearer  the  true  motion  than  that  given  above. 
We  made  a  model  of  it  about  40  years  ago,  and  have  found  it  to  answer  well,  and 
and  to  be  accurate.  Although  we  have  given  a  sketch  of  the  same  train  in 
note  132,   we  shall  here  repeat  it,  with  a  drawing,  to  show  its  application. 
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The  lunar-rotation  dispute,  which  had  raged  so  fiercely 
for  some  years  before  the  appearance  of  this  Supplement^ 
had  now  subsided  into  a  calm,  and  ceased  to  be  referred 
to, — in  time,  as  well  as  in  matter,  this  publication  was  out  of 
place. 

Why  this  author  (Mr.  Grove)  should  twice  attack  Fei^guson, 
masked,  is  now  not  known ;  it  has  been  suggested  "  that  he 
probably  stood  in  fear  of  the  newspaper  and  magazine  critics  of 
his  day,  thinking  it  possible  they  might  give  to  his  local  habita- 
tion and  his  name,  rotation  on  an  awkward  axia" 

The  London  newspapers  and  magazines  of  1751  have  been 
examined,  but  without  finding  even  allusion  made  to  this 
Supplement ;  hence  it  may  be  inferred  that  neither  Ferguson 
nor  any  of  the  other  writers  on  the  subject  of  lunar  rotation 
took  any  notice  of  it. 

In  taking  leave  of  this  anon3m[ious  writer  we  may  add, 
that  although  many  are  of  opinion  that  Ferguson  went  to 
Richmond  to  see  him,  immediately  after  the  publication  erf 
his  first  anonymous  pamphlet  in  1748  (see  page  126),  yet, 
nevertheless,  we  think  it  as  probable  that  Ferguson's  visit  to 
Mr.  Grove  at  Richmond  would  be  in  1751,  after  the  publica- 
tion of  the  Supplement ;  because,  it  begins  by  saying — "  It  is 
now  above  txvo  years  since  I  published  an  Answer  to  Mr. 
Ferguson's  Essay  upon  the  Moon's  ttiming  round  on  an 
Axis  within  her.  I  eorjjecfed  not  any  reply  from  him,  as  I 
conchidedy  that  what  he  had  ventured  abroad  to  the  imhlic,  he 
had  set  forth  u:hat  he  took  to  be  the  strength  of  his  cause,  and 
had  thereupon,  to  his  entire  satisfaction,  received  the  appnfba- 
tion  of  those  of  his  ouni  opinio7i,"  &c.  We  scarcely  think  that 
such  remarks  as  these  would  have  been  used  had  Ferguson  s 
visit  to  liini  been  before  they  were  written.  It  is  indeed  pro- 
bable that,  had  Ferguson  gone  to  Richmond  shortly  aft^r  the 
pu})lication  of  the  "Answer"  in  1748,  there  would  have  been 
no  Supplement  to  it  in  1751. 

Familiar  Idea  of  tlie  distancks,  &c.,  of  the  Planets. — 
According  to  an  old  memorandum,  it  was  in  the  year  1751  that 
Ferguson  first  promulgated  his  f^imiliar  illustration  of  the  dis- 
tances and  magnitudes  of  the  Sun  and  Planets ;  as  this  "  familiar 
illustration  "  has  often  been  (quoted,  and  too  often  without  ac- 
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knowledging  the  source  from  whence  it  was  derived,  we  give  it 
in  Ferguson's  own  words, — 

"The  dome  of  St.  PauFs  is  145  feet  in  diameter.  Sup- 
pose a  globe  of  this  size  to  represent  the  Sun ;  then  a  globe 
of  9/0  inches  will  represent  Mercury;  one  of  17 ^q  inches, 
Venus ;  one  of  18  inches,  the  Earth ;  one  of  5  inches  diameter, 
the  Moon  (whose  distance  from  the  Earth  is  240,000  miles) ; 
one  of  10  inches,  Mars;  one  of  15  feet,  Jupiter;  and  one  of  11^ 
feet,  Saturn,  with  his  ring  four  feet  broad,  and  at  the  same  dis- 
tance from  his  body  all  round. 

"  In  this  proportion,  suppose  the  Sun  to  be  at  St,  Paul's ;  then 
Mercury  might  be  at  the  Tower  of  London ;  Venus  at  St.  James's 
palace ;  the  Earth  at  Mary  bone ;  Mars  at  Kensington  ;  Jupiter 
at  Hampton  Court ;  and  Saturn  at  Cliefden,  all  moving  round 
the  cupola  of  St.  Paul's  as  their  common  centre."  *^*  (Fergu- 
son's "Tables  and  Tracts,"  1st  Edit.,  pp.  153,  154). 

Satellite  Machine. — About  this  period  (1751),  Ferguson 
informs  us  that  he  constructed  a  machine  "to  represent  the 
motions  of  Jupiter's  satellites  round  Jupiter,  in  a  clock,  and 
show  the  times  of  their  eclipses  in  Jupiter's  shadow."  In  his 
"  Tables  and  Tracts,"  he  describes  this  machine  as  follows : — 

"  On  four  hollow  arbors,  let  there  be  four  bent  wires  of  dif- 
ferent lengths,  to  carry  the  satellites  round  Jupiter,  as  the 
arbors  are  turned  round  within  one  another ;  and  let  Jupiter  be 
fixed  on  the  top  of  a  solid  axis  or  spindle,  on  which  all  the  arbors 
are  turned  round ;  the  wires  being  so  bent,  as  that  the  satellites, 
on  their  tops,  may  l)e  of  the  same  height  with  Jupiter's  ball. 
The  diameters  of  the  satellites  should  not  be  above  a  sixth  or 
seventh  part  of  the  diameter  of  Jupiter,  and  to  be  at  their  pro- 
per distances  from  him ;  the  distance  of  the  nearest  satellite 
should  be  5§  semi-diamet^s  of  Jupiter  distant  from  his  centre; 
the  second  satellite  9  semi-diameters  of  Jupiter  distant  from  his 

174  Ferga.4on  mwle  thus  calculation  when  the  adopted  distance  of  the  Sun 
from  the  Earth  was  taken  at  81,000,000  of  miles.  The  results  of  calculations 
arising  out  of  the  transits  of  Venus  over  the  Sun's  disc  in  the  years  1 761  and 
1769,  make  this  distance  fully  ^th  more,  or  95,000,000  miles  in  round  numbers 
for  the  distance  of  the  Sun  from  the  £arth.  (See  also  note  113).  Since  Fer- 
guson's time,  the  planets  Uranus,  Vesta,  Juno,  Ceres,  Pallas,  and  Neptune  have 
been  discovered,  besides,  upwards  of  70  asteroids,  which  would  require  a  new 
calculation  to  make  them  all  correspond  to  modem  measures  of  planetary  dis- 
tances ;  this  we  shall  leave  as  a  task  for  the  curious  reader. 
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centre ;  the  third  14  }  semi-diameters ;  and  the  fourth  25}  of  his 
semi-diameters  from  his  centre. 

Let  four  wheels  of  diflFerent  sizes,  and  difierent  numbers  of 
teeth,  be  fixed  upon  the  lower  end  of  the  above-mentioned 
arbors,  in  a  conical  manner ;  the  wheel  on  the  smallest  arbor. 


4IPITER 


MTILUTI* 


Fergusou's  Satellite  Machine.  —Section  of  the  Wheel- Work. 

that  carries  the  first  satellite,  having  22  teeth  ;  the  wheel  on  the 
next  arlK>r  that  carries  the  second  satellite,  33  teeth  ;  the  next 
bigger  wheel  on  the  arbor  that  carries  the  third  satellite,  43 
teeth  ;  and  the  largest  wheel  of  all,  on  the  arbor  that  carries  the 
fourth  or  outermost  satellite,  G7 ;  the  biggest  wheel  being  the 
uppermost,  and  the  smallest  the  lowennost. 

These  four  wheels  must  }>e  turned  by  other  four,  all  fixed  on  a 
solid  axis,  in  an  inverted  conical  manner,  with  respect  to  the 
former  wheels  on  the  hollow  arbors ;  and  then,  all  the  four  on 
the  solid  axis  will  be  turned  round  in  one  and  the  same  time. 

The  smallest  wheel  (or  uppermost  one)  on  this  axis  must 
have  28  teetli,  and  turn  the  wheel  of  ()7  teeth,  which  carries 
the  fourth  satellite. 

The  next  wheel  on  the  axis  must  have  42  teeth,  and  turn  the 
wheel  of  43  teeth  which  carries  the  third  satellite. 

The  next  bigger  wheel  below  on  the  axis,  must  have  05  teetli, 
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and  turn  the  wheel  of  33  teeth,  which  carries  the  second  satel- 
lite; and 

The  lowermost,  and  biggest  wheel  on  the  axis,  must  have  87 
teeth,  and  turn  the  wheel  of  22,  which  carries  the  first  satellite. 
Then, 

If  the  clock  turns  the  solid  axis  with  all  its  wheels  round  in 
7  days,  the  first  satellite  will  be  carried  round  Jupiter  in  1  day 
18  hours  28  minutes  57  seconds;  the  second  satellite  in  3  days 
13  hours  17  minutes  46  seconds;  the  third  in  7  days  3  hours  59 
minutes  54  seconds ;  and  the  fourth  satellite  in  16  days  18  hours 
0  minutes  0  seconds ;  which  agrees  so  nearly  with  their  revolu- 
tions in  the  heavens,  as  not  to  difler  sensibly,  in  a  long  time, 
from  them. 

And  then,  if  a  piece  of  black  wood  be  turned,  a  little  conical 
in  its  shape,  having  its  thickest  end  as  broad  as  the  diameter 
of  Jupiter  is  long,  and  be  made  hollow  to  fix  on  the  back  of 
Jupiter,  and  have  notches  cut  in  it  for  the  satellites  to  pass 
through,  it  will  represent  Jupiter's  shadow;  and  when  the 
satellites  are  in  the  notches,  it  will  show  them  to  be  eclipsed. 

The  times  of  the  immersions  of  the  satellites  of  Jupiter  into 
his  shadow,  or  of  their  emersions  from  it,  may  be  had  from 
White's  Epbemeris  every  year;  and  if  the  satellites  are 
once  put  just  entering  the  notches  for  the  immersions, 
or  just  leaving  it  for  the  emersions  at  the  proper  times 
by  the  clock;  they  will  keep  right  to  the  times  thereof 
for  more  than  a  year  afterward,  without  needing  any  new  ad- 
justment And  in  order  that  they  may  be  so  set,  without 
aflfecting  the  wheels  that  move  them,  their  wires  should  be  fixed 
into  round  collars  which  go  moderately  tight  on  the  tops  of  the 
four  hollow  arbors,  so  as  they  may  be  earned  about  Jupiter  by 
the  tightness  of  the  collars,  and  yet  at  any  time  may  be  moved 
and  set  right  by  hand."  (See  Ferguson's  "  Tables  and  Tracts." 
Lond,  1767,  pp.  154—159). 

The  following  is  a  tabular  view  of  the  wheel- work  and  periods 
produced  by  this  satellite  machine,  and  a  column  showing  the 
true  revolutions : —  ^^* 


175  We  have  compiled  the  above  table  from  the  satellite  wheel-work.  The  last 
column,  entitled  "  True  periods  in  the  Heavens,"  is  taken  from  a  MS.  table  by 
Ferguson,  in  onr  possession.  Such  a  satellite,  with  brass  wheels,  may  be  pur- 
chased for  about  £5. 
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Satellites 

Wheel-work. 

Periods  produced  by  the  Wheel- work. 

Ferguson's 
'True  Periods  In  the  HemTeiiA.* 

1st 

}J  of  7  days 

Id.  18 h.  28m.  46  8. 

Id.  18 h.  28m.  36  8. 

2(1 

n     do. 

3d.  13  h.  17  m.  32-30  «. 

8d.  13  h.  17  m.  64  8. 

3d 

n     do. 

7  d.  4  h.  0  m.  0  8. 

7  d.  3  h.  59  m.  86  s. 

4th 

n     do. 

16  d.  18  h.  Om.  Os. 

16  d.  18  h.  6  m.  6  8. 

It  IS  to  be  observed  that  Ferguson  makes  SJ  of  7  day8  =  l 
day  18  hours  28  minutes  46  seconds ;  whereas  87  : 7  d. : :  22  pro- 
duces 1  day  18  hours  28  minutes  58  seconds  nearly;  ako,  he 
makes  5|  of  7  days  =  3  days  13  hours  17  minutes  46  seconds; 
but  65:7::33  =  3  days  13  hours  17  minutes  32*3  seconds; 
l^^lyj  4  5  of  7  days  =  7  days  3  hours  59  minutes  54  seconds; 
but  42  : 7  d. : :  43  produces  7  days  4  hours  exactly. 

Ferguson  adds  that  "  all  the  numbers  of  teeth  in  the  wheels 
are  here  copied  from  Mr.  Roemer's  satellite  instrument,  except 
those  for  the  second  satellite,  where  Mr.  Roemer  has  a  wheel  of 
63  teeth  turning  a  wheel  of  32,  instead  of  which,  I  make  a 
wheel  of  65  turn  a  wheel  of  33,  which  is  much  nearer  the 
truth."  ^"^^  Ferguson  concludes  his  description  by  informing  us 
that 

176  I3y  referring  to  tlie  Iiixt  coluniii  of  the  above  satellite  table, — which,  as 
J  Iready  mentioned,  is  from  a  manuscript  tuble  by  Ferguson,  it  will  be  seen 
that  the  "tnie  ])erio<l  in  the  heavens,  '  of  the  second  .satellite  of  Jupiter,  is 
set  down  at  3  d.  13  h.  17  m.  54  s. ;  and  hence,  Ferguson's  wheels  of  J|  wa8  a  much 
nearer  apiiroach  to  the  true  jieriod  than  Roemer's  wheels  of  f|.  Koemer'a  wheels 
of  If  promice  a  period  of  3d.  13  h.  20  m.,  while  Ferguson's  wheels  of  f^  produce 
a  period  of  3d.  13h.  17  m.  32' 30s.,  being  a  period  within  21  s.  of  the  true  period, 
as  then  understood.  Sir  John  Hersohell  in  his  Astronomy  gives  3d.  13  h.  14  m. 
thus  throwing  Ferguson's  wheel-work  period  al)ont  ^.^  minutes  too  slow.  If  Sir 
John's  |>eriod  of  3  d.  13  h.  14  m.  l)e  adopted,  then,  by  continuous  fractioDft,  »e 
find  that  it  we  make  the  wheels  for  the  second  satellite  ||,  it  will  produce  a 
period  of  3d.  13  h.  13  m.  2"6s.,  which  is  within  57  8.  of  his  period.  We  nmv 
nere  note  that  we  once  had  in  our  possession  Ferguson's  n'heel  of  33  which 
carried  the  second  satellite  in  his  machine  ;  it  is  of  boxwood,  and  the  teeth 
beautifully  cut  into  it.  This  wheel  is  now  among  the  Perffuwn  relict  in  tht 
Museum  at  Banft'. 

Wheels  f  J,  used  for  the  1st  satellite,  province  a  i>erio<l  too  xl&tr  by  about  22 
8e<*onds.  By  the  process  of  <*ontinuous  fractions,  applied  to  the  period  of  the  lift 
satellite,  from  &  prime  mai^r  of  7  days,  we  find  that  the  fraction  |^  produces  a 
perio<l  within  54  seconds  of  the  true  time, — thus,  let  a  wheel  of  91  teeth  tuni 
round  in  7  days,  and  Iw'  made  to  drive  a  wheel  of  23  teeth,  this  wheel  of  28  teeth 
will  tuni  once  round  on  its  axis  in  1  d,  IS  h.  28  m.  41  '5s. ;  the  true  period  lieing 
Id.  18  h.  28  m.  3(>.s. 

There  is  a  rude  woodcut  figure,  and  also  a  full  des«  liption  of  Roemer's  satellite 
machine,  in  "  Harris  h  Lexicon  Terhnirmn/'  a  work  which  Ferguson  sa^'s  in 
his  Life,  that  he  ]>ei-used  while  he  was  on  a  visit  to  S<|uire  Baird  at  Auchme^den, 
in  1733  ;  it  is  probable  that  Ferguson  then  copied  the  woodcut  figure  and  the  de- 
scription. (See  Harris's  I^exicon  Teehnicum.  London,  1725  ;  article  **  Satellite 
Machines.") 
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"  About  16  years  ago,'^^  I  made  one  of  these  instruments  to 
be  turned  with  a  winch  by  hand.  It  had  a  dial-plate  divided 
into  the  months  and  days  of  the  year,  within  which  was  a  circle 
divided  into  twice  twelve  hours.  On  this  plate  there  were  two 
indexes,  one  of  which  was  moved  round  over  all  the  365  days 
of  the  annual  circle  in  365  turns  of  the  winch ;  and  the  other 
index  was  moved  round  over  all  the  24  hours  in  one  turn 
of  the  winch,  by  which  means  I  could,  in  a  very  short  time,  show 
at  what  times  of  the  day  the  satellites  would  be  eclipsed  through- 
out the  whole  year ;  ^^®  and,  after  having  the  above  numbers  for 

177  Ferguson  here  mentions  that  he  made  his  satellite  machine  **  about  16  ycai*8 
ago,"  that  is,  16  years  before  the  year  1767,  when  his  "Tables  and  Tracts," 
{urom  which  this  extract  is  taken),  were  published,  and  consequently  refers  to  the 
year  1751. 

178  Ferguson  made  three  satellite  machines, — the  one  just  described  was  the 
first  he  made,  simple  in  its  construction,  and  being  copied  from  Roemer  s  instru- 
ment, it  would,  like  it,  have  a  prinu  mover  of  7  days.  Shortly  after  it  was 
finished,  Fereuson  discarded  the  prime  mover  of  7  days,  and  added  to  it  one  of 
24  hours.  "We  have  in  our  possession  (pasted  on  a  small  piece  of  mahogany)  a 
short  description  (in  MS.  by  Ferguson),  showing  it«  arrangement  in  its  altered 
state,  and  of  which  the  following  is  a  copy, — he  says,  "  On  the  axis  of  the  handle 
is  an  endless  screw  which  turns  a  wheel  of  12  teeth,  on  whose  axis  is  a  ninion  of 
6  leaves,  turning  a  wheel  of  16  teeth,  which  turns  a  wheel  of  42,  on  wnose  axis 
is  a  pinion  of  7  leaves,  turning  a  wheel  of  60  teeth,  on  whose  axis  is  a  pinion  of 
12  leaves,  turning  a  wheel  of  73  teeth,  on  whose  axis  is  the  annual  index  which 
goes  round  the  circle  of  months  in  865  revolutions  of  the  hour  index,  which  is  on 
the  axis  of  the  first  wheel  and  pinion.  The  above-mentioned  wheel  of  42  teeth 
turns  a  wheel  of  the  same  number,  on  whose  axis  three  other  wheels  are  fixed, 
one  of  which  has  87  teeth,  the  next  above  it  65,  the  next  above  which  is  the 
wheel  42,  and  the  next,  or  uppermost,  is  a  wheel  of  28  teeth. "  The  several 
wheels  and  ))inions  in  this  part  of  the  train  are  to  be  arranged  thus, — -^  x  i5  ^ 
£6^H=-  v/ftftW.  and  2948360-7-8064  =  365  exactly;  or  simply,  ^  x  ^  x  H  = 
i%VWv>  and  183960-7-504  =  365  as  before.  We  annex  a  sectional  view  of  the 
wheels  and  pinions  calculated  and  adopted  by  Ferguson  for  his  itew  pHtru  nwi^r 
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of  24  hours,  in  order  that  it  may  be  the  more  easily  understood.  Below  our 
sketch  of  the  wheel-work  of  Ferguson's  satellite  machine  will  be  found  a  very 
simple  plan  we  adopted  to  accomplish  the  same  motions ; — A  is  a  long  endless 
screw,  making  a  revolution  in  24  hours,  which  turns  round  a  small  wheel  B  of 
7  teeth  in  7  days,  which  wheel  drives  the  satellite  machinery.  The  long  endless 
screw  also  drives  a  small  wheel  of  5  round  in  5  days,  which  has  an  endless  screw 
D  that  drives  wheel  73  round  in  365  days,  or  in  365  turns  of  the  endless  screw. 
By  tliis  simple  arrangement  we  obtain  movers  of  1  day  (or  24  hours),  of  7  days, 
and  of  365  aays. 
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the  motions  of  the  satellites,  any  clockmaker  may  easily  con- 
struct a  machine  of  this  sort,  by  which  the  times  of  the  immer- 
sions and  emersions  of  the  satellites  may  be  known  before-hand, 
in  order  to  be  prepared  for  observing  them  in  the  heavcn&" 
("Tables  and  Tracts."     Lond.,  1767,  pp.  158,  159). 

We  have  no  other  memoranda  of  Ferguson  for  the  year  1751, 
excepting,  that  "  he  was  occasionally  occupied  towards  its  close, 
in  delivering  lectures  on  astronomy,  and  the  rectification  of  the 
Calendar." 

1752. 

Ferguson's  seeming  application  for  some  vacant  situa- 
tion.— Early  in  the  year  1752,  his  attention  appears  to  have 
been  directed  to  some  vacant  situation  or  office  in  or  about 


To  adopt  7  days  as  the  prime  mover  of  the  wheel-work  in  a  satellite  machine 
is  rather  an  inconvenient  mover;  a  prime  mover  of  24  hours  is  preferable.  We 
give  the  reader  a  tabular  view  and  section  of  the  wheel-work  of  a  satellite  machine 
made  in  1805  by  the  late  Dr.  Wm.  Peai*son,  having  a  prime  mover  of  24  hours, 
that  its  wheels  and  resulting  periods  may  be  compared  with  the  Ferguson -Roemer 
machine  just  described. 


SatelUte*. 

Wheels. 

Periods  by  Wheels. 

I>r.  Pe«non'B 
True  Synodic  Periods. 

1st 

iJ^of24h. 

Id.  18  h.  27  m.  41  s. 

Id.  18  h.  28  m.  35-95  8. 

i\ 

5J       do. 

3d.  13  h.  20  m.  0  s. 

3d.  13 h.  17m.  5375  8. 

3d 

V.V     ^0. 

7  d.  4  h.  0  m.  0  s. 

7d.  3h.  59  m.  35-87  8. 

4th 

tJt     do. 

16  d.  18  h.  Om.  0  8. 

16  d.  18  h.  5  m.  709  s. 

1 


IIA.  IIH    27M.  «IS 
*        IS       to        • 
•»•♦.•  • 

t<  .  .  II    .  •        .  •     . 


This  sectional  view  of  Dr.  Pearson's  stitellite  njuchinc  will  l^  readily  understood 
from  the  descrijjtion  of  Ferguson's  machine.  We  may  just  note  that  wheels  89,  27, 
18,  and  pinion  8,  are  all  fixed  on  the  same  axis,  and  revolve  with  it  in  24  houm, 
which  is  the  unit  or  nrime  mover.  Wheel  39,  turning  round  in  24  houn,  drive* 
wheel  69  round  in  1  d.  18  h.  27  m.  41  s.  Wht^l  27,  turning  round  in  24  hoarm, 
drives  wheel  69  round  in  3  d.  13  h.  20  m.  Wheel  18,  turning  round  in  24  hours» 
drives  wheel  129  round  in  7  d.  4h.;  and  pinion  8,  turning  round  in  24  hours, 
drives  wheel  134  round  in  16  d.  18  h.  It  is  somewhat  remarkable  that  two  of 
the  periotis  in  this  machine  are  precisely  alike  to  those  in  Ferguson  »,  rii.  the 
periods  of  the  3d  and  4  th  satellites. 
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London,  and  he  became  a  candidate  for  it ;  and  as  the  matter 
is  nowhere  afterwards  mentioned,  it  is  to  be  presumed  that  he 
was  one  of  probably  a  great  many  unsuccessful  candidates. 
All  our  endeavours  to  ascertain  something  about  this  vacant 
office  have  proved  fruitless. 

In  reference  to  it,  however,  is  the  fallowing  letter  from 
Martin  Folkes,  Esq.,  President  of  the  Royal  Society,  to  the  Rev. 
Mr.  Birch,  its  Secretary,  at  the  Royal  Society  s  house  in  Crane 
Court : — 

"  I  pray  the  favour  of  Mr.  Birch  that  he  will  please  to  present  this 
recommendation  at  the  meeting  of  the  Society  this  afternoon,  as  it  is  my 
humble  request  that  any  of  the  gentlemen  present,  to  whom  it  may  not 
be  disagreeable,  to  promote  the  success  of  Mr.  James  Ferguson,  who  is 
very  strongly  recommended  to  me  as  a  gentleman  of  the  greatest  merit. 

From  the  Society's  most  dutiful, 

humble  servant, 

"  Fehy.  20M,  1752."  M.  FoLKBS." 

Copied  from  the  Birch  collection  of  letters  in  the 
British  Museum,  No.  4308,  Vol.  9,  p.  282. 

During  the  first  months  of  1752,  we  find  that  "  Ferguson  was 
still  busy  with  his  lectures  on  Astronomy,  and  on  the  rectifi- 
cation of  the  Calendar;  and  it  would  appear  that  he  had 
considerable  success,  principally  owing,  perhaps,  to  the  curiosity 
of  the  public  being  then  aroused  on  the  subject  of  the  Calen- 
dar, and  the  proposal  for  striking  off  11  days  from  the  year 
1752."  i^» 

179  •«  The  rectification  of  the  Calendar  was  effected  on  3d  Septcmher,  1752  ; 
the  8d  of  September  of  this  year  was  called  the  1 4th,  thus  striking  off  the  1 1  days 
which  had  been  in  excess.  '  We  have  before  us  "An  Almanac  for  the  year  of 
our  Lord  1762,  and  from  the  World's  Creation  5764  years,  by  Tycho  Wine, 
Philomath. "  On  looking  into  the  September  of  this  year,  in  it,  we  find  the  fol- 
lowing notice,  which  is  inserted  in  a  blank  space  between  Sei)teml>er  2d  and  14th: 

Sept.  1752. 
**  Acooixiing  to  an  Act  of  Parliament  passed  in  the  24th  year  of  his  Majesty's 
reign,  and  in  the  year  of  oar  Lord  1751,  the  old  style  ceases  here,  and  tne 
new  style  takes  place ;  and  consequently,  the  next  day,  which  in  tne  old  ae- 
oount  would  bare  been  the  3d,  is  now  to  be  called  the  14th  :  so  that  all  the 
intermediate  nominal  days,  from  the  2d  to  the  14th,  are  omitted,  or  rather 
annihilated  this  year;  and  this  month  contains  no  more  than  19  days." 

Although  this  is  not  the  proper  place  to  enter  on  a  discussion  of  the  Calendar, 
a  few  Kmarks,  however,  muy  bo  made  to  show  the  nature  of  the  subject  Fei^- 
M>n  had  to  deal  with.  In  a.d.  325,  the  vernal  equinox  occurred  on  March  21st. 
About  the  year  1750,  the  vernal  equinox  occurred  on  March  9,  making  a  ditfer- 
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The  Lunarium. — ^About  the  beginning  of  the  year  1752, 
Ferguson  invented  a  sort  of  Rotula,  which  he  called  "The 
Lunarium."  A  few  of  these  Lunariums  are  still  to  be  found. 
It  consists  of  several  concentric  moveable  card-discs,  the  largest 
of  which  is  about  15  inches  in  diameter,  the  smallest,  5|  inches, 
on  which  are  engraven  the  29  ^  days  of  Moon's  age ;  the  24  hours 
of  the  day ;  circles  full  of  dates  for  6000  years  before  and  after 
the  year  1800,  &c.  Within  a  space  on  the  middle  card-disc,  we 
find  the  following : — 

"  A  Lunarium,  showing  the  Days  of  all  the  New  and  Full  Moons, 
and  the  Moon's  Age  every  day  for  6(X)0  years  before  or  after  any 
year  in  the  18th  century,  and  the  time  of  the  Moon's  Southing  on 
each  day  of  her  Age.     By  James  Ferguson." 

This  Lunarium  has  been  long  out  of  print  and  is  now  very 
scarce.  Our  friend  Mr.  Robert  Sim,  in  Keith,  has  a  MS.  copy 
of  one.  We  have  the  MS.  middle  card-disc  of  one,  from  which 
the  al)ove  note  is  extracted. 

etice  of  11  days  :  this  was  occasioned  by  estimating  and  using  365  d.  6  h.  as  th« 
length  of  the  year,  taking  in  the  (j  hours  every  fourth  year,  as  they  in  that  time 
amounted  to  24  hours  or  1  day.  Tlie  true  mean  lengtli  of  a  year  is  365  d.  5  h. 
48  m.  52  8. ,  which,  on  being  subtrarted  from  865  d.  6  h. ,  shows  a  differenee  of 
11  m.  8  k.,  tliat  is,  the  year  estimated  at  365  <i.  6  h.  is  too  long  by  11  m.  Ss. ; 
this  excess,  1 1  m.  8  s.  x  4  =  44  m.  32  s.  tliut  limi  been  added  to  the  Calendar  every 
four  years  since  a.d.  325.  Abmt  the  year  1750,  these  44  m.  32  s.  added  every 
four  years  since  a.d.  325,  Iiad  amounted  to  11  days  very  nearly;  and  hence  it  was 
neces.sary  to  strike  ott*  these  1 1  day.s  in  onler  to  restore  the  venial  equinox  again 
to  21  March.  Had  the  year  consi.sted  of  365  d.  6  h.  exactly,  then,  by  taking  up 
these  6  hours  t-very  fourth  year,  and  making  a  day  of  them,  would  have  been 
|»erfect,  and  engendered  no  <rn)r  in  any  tune  to  come  ;  the  yearly  excess  of  11  m. 
8  s.  amounts  to  an  entire  day  in  alHnit  129^  years. 

It  will  Iks  seen  from  these  remarks  that  the  question  of  the  Calendar  is  simply 
one  of  dealing  with  the  5  h.  48  m.  52  s.  What  part  of  a  day  is  5  h.  48  m.  52  s.  I 
-By  continuous  fraetions  it  is  shown  that  the  fractional  djuivalents  for  this 
5h.  48  m.  52  s.  are  365|  days,  865^^  days  3H5/|;  now,  it  has  Wen  shown  that 
3654  is  a  term  t<K)  great  by  11  m.  ><s. ;  then  try  365^*^,  this  give*  a  nearer  a|»- 
proximation  to  the  truth,  as  365^^  days  reduced  is  =  365d.  5  h.  47  m.  35  a., 
l>eiiig  a  }»eriod  only  1  m.  17  s.  fjLster  than  the  tnie  i>erio<l  ;  therefore,  by  adding 
7  entire  day.n  to  the  Calendar  every  29  years,  the  error  of  a  day  would  not  occur 
in  a  less  iMitriod  than  992  years.  Supftose  all  the  months  every  29th  year  to  have 
31  days  each,  this  would  add  these  7  days  to  the  Calendar,  and  no  rectitication 
would  l>e  required  for  near  looO  years.  365^  would  give  a  period  still  nearer. 
For  a  full  ex]>o.sition  of  the  Calendar,  and  how  in  future  it  is  to  be  dealt  with  by 
leap  centenary  years,  see  any  work  on  Astronomy.  AVe  have  in  our  nofuiession 
a  small  and  ver\'  rare  V(»lume,  entitled,  "Thk  Kaiil  of  Macclkrfiku)  k  Spkech 

IN  THE  HOUSK  OF  PeKRS,  ON  MoNDAVTIIK  18111  I)AY  OF  MaKCH,  1750,  AT  TUL 

Sf/ond  Hkading  of  the  Hill  for  kkuitlatino  the  commencement  of  the 
Year,  &c.  London:  Printed  by  Charles  Davw,  Printer  to  the  Rotal 
Society,  M.D('C.  IJ.,"  which  gives  a  very  clear  description  of  the  Calendar,  and 
how  it  was  to  Ik?  rectified. 
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BoTULAa — The  several  A^tronoinical  Rotulas  which  Fergu- 
eon  had  invented  and  bad  published  previous  to  1752,  were,  by 
the  alteration  of  the  style  this  year,  as  before  noticed,  rendered 
entirely  ueeleas.  He  therefore  directed  his  attention  to  correct- 
ing them,  and  had  them  newly  engraved,  to  suit  the  altered 
style,  to  take  effect  on  3d  September. 

Lunar  Tables  and  Lunar  Node  Tables. — ^During  the  year 
1753,  Fei^son  calculated  and  published  these  two  sets  of 
tables ;  the  first  one  was  entitled  "  A  Table,  showing  the  days 
of  all  the  mean  changes  of  the  Moon,  from  A.D.  1752  to  1800, 
New  Style."  The  second  was  "A  Table,  showing  the  days  of 
the  Sun's  conjunctions  with  the  nodes  of  the  Moon's  orbit,  from 
A.D.  1752  to  1800,  New  Style,"  These  tables  were  printed  on 
large  sheets  of  paper  at  One  Shilling  each ;  they  have  been  long 
out  of  print.  They  were,  however,  reprinted  by  Ferguson  in 
his  "Tables  and  Tracts."  London,  1767,  pp.  30,  31,  and  3*. 
where  the  reader  will  find  them. 

Geometrical  Cards,  &c — Fei^uson  appears  to  have  tran- 
scribed on  cards,  and  in  a  very  careful  and  neat  majiner,  every 
curious  mathematical  or  geometrical  problem  that  happened  to 
come  in  his  way.  At  the  time  of  his  death,  in  177C,  he  had  a 
large  collection  of  these  cards,  and  also  papers  and  drawings  on 
various  philosophical  subjects.  Many  of  these  cards  and  papers 
came  into  the  possession  of  the  late  amiable  Capel  Lofft,  Esq. 
On  making  inquiries  regarding  these,  we  learn  that  "  it  is  now 
a  very  long  time  since  they  were  seen,  and  it  is  to  be  feared 
that  they  are  irretrievably  lost."  Very  few  of  these  curious 
cards  can  now  be  in  existence ;  as  we  happen  to  have  seven,  we 
shall  here  give  copies  and  descriptions  of  five  of  them,  viz.  Nos. 
1,  2,  3,  4,  5,  dates  1752 ;  the  other  two  will  be  found  under 
dates  1743  and  1770,  illustrating  questions  under  discussion  in 
these  years. 

Card  No.  1. — 'llie  cards  on  which  the  geometrical  figures  are 
delineated  and  described  are  4j  inches  by  3|  inches,  with  the 
initials  J.  F.,  and  date  1752,  in  the  lower  right-hand  comers; 
No.  1  is  entitled,  "  To  find  a  Square  equal  in  Area  to  a  given 
(Xrcta"      Although    ingenious,    it    can    be    received    as    an 
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approximation  only  to  what  is  generally  and  popularly 
known  as  "The  Squaring  of  the  Circle,"  that  is,  the  area 
of  a  circle  being  given,  to  find  a  square  whose  area  will  mathe- 
matically be  expressed  by  the  same  quantity.  This  cannot  be 
done,  because  the  mathematical  ratio  of  a  diameter  to  a  circum- 
ference cannot  be  determined ;  if  this  fact  were  borne  in  mind 
by  professed  squarers  of  the  circle,  before  entering  upon  their 
squaring  operations,  it  would  save  them  both  time  and  trouble. 


Na  I.— To  find  a  Square  eqnal  in  Area  to  a  given  Circle. 


Draw  the  diameter  ABC. 

From  the  centre  B,  draw  radius  perpendicular  to  the 
diameter. 

Divide  radius  Into  equal  parts  at  D 

From  the  end  C  of  the  diameter,  draw  thro'  D  the  line 
ODE  till  it  touch  the  peripher>-  at  E ;  this  line  shall  be 
the  side  of  a  square  equal  in  area  to  the  circle. 

And  the  chord  E  A  shall  be  the  aide  of  a  square  equal  in 
area  to  a  quadrant  of  the  circle. 

Also,  the  rectangle  triangle  A  E  C  shall  be  equal  to  the 
quadrant 

J.  F..  1752. 


The  Squaring  the  Circle,  like  the  Trisection  of  the  Angle, 
and  the  Duplication  of  the  Cube,  are  indeterminate  ques- 
tions. On  the  back  of  this  Geometrical  Card,  we  find 
the  following  note: — AluOy  the  square  firrmed  on  the  chonl 
A  E  {and  equal  to  tliai  triangle)  sliall  he  the  biggest  that  ain 
he  inscrihed  in  the  semicircle,  and  equxil  to  the  higgest  circle 
that  can  be  inscribed  in  the  semicircle. 


Geometrical  Card  No.  2. — This  card  is  entitled,  To  make 
two  equal  Circles,  whose  Areas,  taken  together,  shall  be  equal 
to  the  Area  of  a  given  Circle,  or  four  equal  Crescents,  the  sum 
of  whose  Areas  shall  be  equal  to  the  Area  of  a  given  square. 
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Id  looking  ioto  Ferguson's  Select  Mechanical  Exerciaea, 
we  fiijd,  in  Plate  IX.,  Fig.  5,  a  diagram  flimilar  to  the  annexed 
cut ;  and  at  page  125,  a  more  full  description  than  what  is  given 
on  the  card, — we  shall  therefore  give  the  details,  and  shall  also 
do  the  same  with  Cards  3,  4,  and  5. 

"  Let  c  d  ^  i  be  the  given  circle.  In  this  circle,  describe  the 
square  efm.  I ;  and  on  the  middle  points  of  any  two  sides,  as  at 
e  and  /  as  centres,  describe  the  two  circles  j1  a  B  E  A  and  B  h 
C  E  B ;  the  areas  of  these  two  circles,  taken  together,  shall  be 
equal  to  the  area  of  the  given  circle  c  d  k  i. 


irtHijcIf*  hy  the  nnUfhl  Itnt  A  E  C :  i 
AtlandDCor  Ihalriangta  ADC;    ■ 


"  Draw  the  diagonal  A  E  C.  which  will  divide  the  square  into 
two  triangles  ABC  and  ADC,  right-angled  at  B  and  D.  Now 
as  the  sides  A  B  and  B  C  of  the  triangle  ABC  are  equal,  and 
so  are  the  sides  A  D  and  D  C  of  the  triangle  ADC,  and  the 
areas  of  circles  being  as  the  squares  of  their  diameters,  and  the 
hjpothenuse  A  C  being  squared,  is  equal  to  the  square  of  the 
sidee  A B  and  BO  or  A D  and  D 0 ;  the  larger  semicircle  A c 
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BdC  is  equal  to  the  two  lesser  semicircles  AaBeA  and  B d 
C/B;  consequently,  if  you  subtract  the  two  common  portions  A  e 
B  e  A  and  B  d  C/B,  the  two  remaining  crescents  A  a  B  c  A  and 
B  6  C  (2  B  will  be  equal  to  the  two  triangles  AEBA  and  BCEB, 
which  make  one  half  of  the  square  ef  ml;  and  therefore,  the 
sum  of  the  areas  of  all  the  four  outward  crescents  is  equal  to 
the  area  of  the  whole  square." 


Geometrical  Card  No.  3  is  represented  in  the  annexed 
woodcut.  It  is  entitled  Geometrical  Methods  for  producing 
Triangles,  Squares,  Pemtagons,  Hexagons,  Heptagons,  Chta- 
gons,  Nonagons,  ^c. 
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EXPLANATION. 

A  B  or  C  1)  Uie  diameter  of  circle. 

Put  one  foot  of  the  compaMes  in  A,  extend  the  other  foot 
to  O,  «iid  draw  the  dotted  curve  K  L,  and  draw  the  Ihie  K  L 
which  will  be  the  side  of  a  triangle,  which  may  be  inacrib- 
ed  in  the  circle  A  C  ia  the  length  of  a  line  equal  to  the 
side  of  a  square  inscribed  in  the  drcle  Put  one  foot  of  the 
compasses  in  G  and  extend  the  other  to  C,  and  draw  the 
dotted  arc  C  E.  then  draw  the  line  C  C  and  it  will  be  the 
side  of  a  pentagon,  inscribed  in  the  circle.  Any  ot  the 
semi-diameters  will  be  tlie  side  of  a  hexagon,  inscribed  in 
the  circle.  Half  the  line  K  L  or  K  O  L  G  are  the  sides  of 
a  heptagon,  inscribed  in  the  circle.  Divide  the  line  A  C  into 
two  equal  parts,  then  draw  the  line  O  F  I.  then  the  line  A  I 
is  the  side  of  an  octagon,  inscribed  in  the  circle  Divide 
the  arc  L  A  K  into  three  equal  parts,  then  draw  the  line 
L  N,  and  it  will  be  the  tide  of  a  nonagon.  inscribed  in  the 
circle.  The  line  O  E  is  the  side  of  a  decagon,  inscribed  In 
the  drde.  The  line  N  G  is  the  side  of  an  undeeagom,  and 
AG  or  G  O  the  sides  of  a  duodecagon,  inscribed  in  the 
circle.  J.  P..  1763. 


As  Ferguson  gives  a  more  full  description  of  these  metht>ds 
in  another  paper,  we  shall  insert  it  also. 

"  How  to  find  the  side  of  any  regular  polygon,  from  a  trigon 
to  a  duodecagon,  which  may  be  inscrihod  in  any  given  circle. 
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Suppose  the  circle  A  B  C  D.  First,  through  the  centre  O 
draw  the  straight  line  A  O  B,  the  diameter,  dividing  the  circle 
into  two  equal  parts.  Secondy  take  in  your  compasses  half  the 
diameter  A  O  or  O  B,  and  putting  one  foot  in  A,  with  the  other 
mark  off  K  and  L  points,  and  draw  the  straight  line  K  L,  which 
line  will  be  the  length  of  the  side  of  a  triangle,  inscribed  in  the 
circle.  Third,  draw  the  line  CD  through  the  centre  O,  cutting 
the  diameter  A  B  at  right  angles ;  and  then  join  A  C,  and  this 
line  will  be  the  length  of  the  side  of  the  square,  inscribed  in  the 
circle.  Fourth,  set  one  foot  of  the  compasses  in  G ;  extending 
the  other  to  C,  describe  the  arc  and  chord  C  E,  and  the  length 
of  the  chord  will  be  the  side  of  a  pentagon,  inscribed  in  the 
circle.  Fifth,  any  of  the  semi-diameters  A O,  OB,  &c.,  are 
equal  in  length  to  the  sides  of  a  hexagon,  inscribed  in  the  circle. 
Sixth,  half  the  line  K  L,  viz.  KG  or  L G,  are  the  sides  of  a 
heptagon,  inscribed  in  the  circle.  Seventh,  divide  the  line  A  C 
into  two  equal  parts  in  F ;  then  draw  the  line  O  F  I,  cutting  the 
circumference  of  the  circle  in  I ;  then  join  A  I,  and  the  length 
of  this  chord  or  line  will  be  the  length  of  the  side  of  an  octagon, 
inscribed  in  the  circle.  Eighth,  divide  that  part  of  the  circle 
L  A  K  into  three  equal  parts,  one  third  of  which  is  from  L  to 
N ;  then  draw  a  line  from  L  to  N,  and  it  will  be  the  length  of 
the  side  of  a  nonagon,  inscribed  in  the  circle.  Ninth,  the 
length  of  the  line  O  E  is  equal  to  the  side  of  a  decagon,  inscribed 
in  the  circle ;  and  lastly,  the  line  N  G  is  the  length  of  the  side 
of  an  undecagon  or  figure  of  eleven  sides,  inscribed  in  the 
circle ;  and  the  lines  A  G,  G  O,  are  equal  to  the  length  of  the 
side  of  a  duodecagon,  inscribed  in  said  circle." 

Geometrical  Card  No.  4. — It  will  te  seen  that  the  diagram 
in  the  annexed  woodcut  is  the  same  as  on  Plate  IX.,  Fig.  6th, 
in  the  Select  Mechanical  Exercise^i ;  and  at  page  130  we  find 
the  following  full  description  of  it.  The  Card  is  entitled  Matter 
Infinitely  Divisible. 

"  Let  A  B  be  a  straight  line  produced  to  an  infinite  length 
beyond  B,  and  straight  throughout.  On  this  line  let  there  be 
an  infinite  number  of  equilateral  triangles  placed,  as  Aa&, 
hcd,  def,  fgh,  &c.,  whose  bases  A 6,  hd,  df,  fh,  &c.,  touch 
one  another  upon  the  right  line  AB;  and  let  the  side  at 
of  the  first  triangle  he  of  any  given  length,  as  suppose  an 
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inch,  &n<l  each  side  of  each  triangle  be  of  the  same  length  with 
ab. 

"  Then,  from  the  point  A,  draw  the  straight  line  A  c  to  the 
top  of  the  second  triangle  bed,  and  Ac  shall  cut  ab  in  the 
middle  puint  at  ni. 

"  From  the  point  A  draw  the  straight  line  A  e  to  the  top  of  the 
third  triangle  def,  and  Ac  shall  cut  a6  at  n,  in  two-thirda  of 
its  length  from  a,  leaving  only  one-third  remaining  from  n  to  6. 


«PLA».t,... 

_ 

Inflnlu  Ifnmh  bfjnnd  n.  and  ilnliilit  Ilimaih- 

iif.  fgK  4c.  oluwbua  Kb.  ii.  itf.  fk.  Ik. 

'f^^l     ' 

touch  ont  (iKiIhtr  upon  Ihe  rifhi  llni  A  B.  mill 

M  IhH  liilt  a  »  or  iht  am  Mangle  bt  nr  uiv  iil<*i> 

l«*h.  u  .uppw  .n  l«l.,  .nT^h  Jd,Z«l, 

IrKngte  b*  <A  (h.  ••.»  I«.nh  Willi  a  « 
Thtn.  IhJm  thi  puhit  A.  dr.*  Iln  «nl(ht  lli» 

fifl^l     ' 

A  c  to  llx  1D|>  or  Uit  iKond  tftuiEle  t  r  rf.  uid  A  < 

pklo  thai  twry  lliic  Jn>n  frcnr  A  id  iIio  top  of 

lb*  ■«(  rrlniRl*,  bqrond  >ku  u>  -blch  Uia  lul 

with  Uw  lliH  AB  lliiii  U»Um  pnwiliw  Hi» 

did.    Bm  no  ritlil  lliw  dnwn  Itan  ihi  mIiiI  A 
lo  Iht  lor  of  inr  Irimigk  pliod  i.p«i  A  h.  .iHi 

IliK  »lll  ..ak.  ■  kH  anil,  wlih  A  »  than  llic 

■iiKlo*al  A  "ih  be  (oiitlniiaU^iMmlnUfabli^  bu 

whole  lineal  will  never  be  aihanalHl  nrqulu 

cut  off  by  aBir  lliie  ilraaii  Anm  A  tu  tin  lofi  of 

any  triandei  aod  Iherrfure,  a  pan  iiT  It  will  •nil 

N«.t.                                            JK.IJM 

^* 

"  From  tliu  pi)iiit  A  dmw  the  right  hne  A3  to  the  tup  of  the 
foiii'tli  triangle  fg  h,  and  A ;/  shall  cut  ab  at  o  in  three-fourtha 
of  ita  length  from  it;  and  consequently  leave  one-fourth  of  it 
remaining  from  o  to  k 

"  Here  it  is  ])lain  that  every  line  drawn  from  A  to  the  top  of 
the  next  triangle,  beyond  that  to  which  the  laat  preceding  line 
was  drawn,  will  make  a  lea^i  angle  with  the  line  A  B  than  the 
last  preceding  lim-  did.  But  no  right  line  drawn  from  the  point 
A  to  the  top  of  any  triangle  placed  u|»i)n  A  B,  even  at  an  in- 
finite distance  from  A,  conlil  ever  coincide  with  the  line  AB, 
although  every  Kuceeedhig  line  will  niaki;  a  less  angle  with  A  B 
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than  the  line  last  drawn  before  it  did ;  and  therefore,  the  angle 
at  A  will  be  continually  dintiniBhing,  but  can  never  come  to 
nothing. 

"  Consequently,  the  whole  line  a  b  will  never  be  exhausted 
or  quite  cut  oflf  by  any  line  drawn  from  A  to  the  top  of  aoy 
triangle ;  and  therefore,  a  part  of  it  will  still  remain  between  a 
and  h,  which  proves  that  matter  is  infinitely  divisible." 

Oeohetrical  Card  No.  5. — This  card  is  entitled,  A  Card, 
Stowing  how  any  given  Circle  may  be  cut  so  as  to  form  two 
Ovals,  wiihout  any  vxiste ;  and  the  annexed  woodcut,  with  its 
short  description,  will  be  sufficiently  clear  for  showing  how  such 
may  be  done. 


These  cards  were  given  to  us  in  1831  by  Demie  Wjdker,  Ksq., 
London,  Lecturer  on  Astronomy  and  the  Eidouranion,  which 
had  l>elonged  to  hia  father,  Adam  Walker,  Esq.,  Lecturer  uu 
Natural  Philosophy,  and  an  old  friend  of  Fergiifwu. 
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In  looking  over  Hinton's  "  Universal  Magazine  "  for  1752,  we 
find  that  Ferguson,  this  year,  published  a  pamphlet  on  the 
Lunar  Eclipse,  to  take  place  in  1753,  April  17th,  entitled, — 

"  A  Calcuhis  of  the  Lunar  Eclipse  of  the  17th  April  next  (1753) 
to  every  digit  of  observation  as  the  shadow  comes  and  goes  off. 
By  James  Ferguson." 

Note. — The  middle  of  this  Eclipse  of  the  Moon  occurred  at 
7  o'clock,  on  the  evening  of  17th  April,  1753. 

We  have  not  been  able  to  procure  a  copy  of  this  pamphlet ; 
it  is  likely  that  it  would  go  out  of  print  as  soon  as  it  served  the 
occasion  which  brought  it  forth. 

Model  of  the  Solar,  Lunar,  and  Sidereal  part  of  the 
Astronomical  Clock  of  1747. — A  remark  by  Ferguson  in  his 
recently  discovered  MS.  "  Common  Place  Book,"  shows,  that  at 
or  about  the  time  he  invented  and  made  his  curious  clock  in 
1747,  that  he  also  made  a  wooilen  model  of  that  part  of  it  which 
actuated  the  motions  of  the  Sun,  Moon,  and  Stars ;  that  after 
he  finished  the  model,  he  showed  it  to  Mr.  Graham,  the  cele- 
brated London  Watcli  and  Clock  maker;  that  Mr.  Graham 
l)ought  the  model  from  him,  and  that  aft^^r  whose  death,  he  at- 
tended the  sale  of  his  effects,  and  bo\ight  it  back,  and  ever  after- 
wards retained  it  in  his  possession.  Our  note  informs  us  that 
Mr.  Graham  died  on  November  ICth,  1751,  and  that  his  effects 
were  dis|X)se(l  of  by  public  sale  in  1752.  Ferguson,  in  his 
MS.  "  Common  Place  Book,"  after  describing  a  clock  similar  to 
the  one  he  made  in  1747,  adds, 

"  Upwanls  of  20  years  jii^o,  I  riuide  all  the  above  de»t'ribed  part 
(the  Astn)iioinical  |Kirt]>  in  wood,  and  showed  it  to  the  late  eminent 
Mr.  Oeorjje  Graham,  Watchmaker  in  London,  who  boiij^ht  it  from 
me.  and  ke])t  it  till  he  died,  after  which,  when  hw  effects  were  sold, 
I  buuj^lit  it  back,  and  now  (1775),  have  it  in  my  possession. 

Jamrs  Ferguson." 
Bolt  fourt,  Fl('«'t  Street, 
Ix)M)ON,  />^f'".  27M,  177r». 

;  Vide  Ferj^ison's  MS.  "  (hnunon  Place  BookJ"  p.  135,  Col.  Lib.,  Etlin.) 

Ferj^ison,  in  many  instances,  treats  dates  rather  loosely,  and  he 
does  so  here,  in  saying,  "  yfmxtnh  of  20  ifedVH  lujo  I  imuley  &.Q.. 
as  the  above  note  was  written  by  liim  in  1775,  he,  in  the  ordi- 
nary wavof  reckoning,  would  .seem  to  point  to  sometime  about  the 
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yeai-s  1753  or  1754.  It  is  evident,  however,  from  what  he  says, 
that  Mr.  Graham  had  the  model  for  some  considerable  length 
of  time  before  his  death,  which  happened  in  1751 ;  and  as  this 
model  is  part  of  the  Astronomical  part  of  the  Clock  of  1747,  it 
is  evident  that  had  he  said  about  30  years  ago,  it  would  have 
been  much  nearer  the  true  date,  when  said  model  was  made  and 
sold. 

An  "  interesting  domestic  memorandum  "  for  Ferguson,  occur- 
red in  November  of  this  year,  viz.,  the  birth  of  a  son,  baptized 
Murdoch.  The  following  is  a  copy  of  extract  of  the  birth ;  the 
original  is  in  the  autograph  of  Ferguson,  on  the  fly-leaf  of  his 
Bible,  now  in  the  possession  of  Dr.  George  at  Keith  : 

»*  Murdoch  (born)  Friday  3d  Nov.,  1752,  N.S." 

We  have  not  been  able  to  ascertain  who  Murdoch  was  named 
after ;  probably  after  an  old  and  valued  friend  of  Ferguson's, 
viz.  Mr.  Murdoch,  who,  in  1748,  published  "  An  Account  of  Sir 
Isaac  Newton's  Philosophical  Discoveries."  This  is  now  Fer- 
guson's third  child,  and  it  is  somewhat  singular  that  none  of 
them  are  named  after  either  their  grandfather  or  grandmother, 
as  is  customary,  James,  the  name  given  to  the  first-bom  son, 
appears  to  have  been  named  after  his  father,  instead  of  being 
named  John,  the  praenomen  of  his  paternal  grandfather.  Who 
Agnes  was  named  after  is  now  not  known ;  but  it  is  certain,  it 
was  not  after  either  of  her  grandmothers,  as  the  name  of  her 
paternal  grandmother  was  Elspeth  Lobban,  and  that  of  her 
maternal  grandmother,  Elspeth  Grant.  Regarding  Murdoch 
Ferguson,  see  also  dates  1768,  1775,  and  177G;  as  also  the 
Appendix. 

Our  memoranda  show  that  Ferguson,  "  towards  the  end  of 
1752,  was  busy  reading  lectures  on  Astronomy  in  London 
and  the  provinces, — in  expounding  the  nature  of  the  recently 
altered  Calendar, — and  on  the  Eclipse  of  the  Moon,  already  al- 
hided  to. 

The  Trajectorium  Litnare  Machine  and  Curve  Con- 
troversy Revived. — Sometime  in  the  year  1752,  Ferguson 
was  again  annoyed  by  the  revival  of  the  Trajectory  Machine 
and  Curve  Controversy  of  1746.     One  of  his  former  detractors 

had,  unluckily  for  himself,  got  his  hands  on  some  old  London 

z 
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magazine  of  date  1742,  and  found  in  it,  a  Trajectory  of  the 
Moon's  path.  In  the  fulness  of  his  joy,  and  no  doubt  with  a 
Uttle  malignity  against  Ferguson,  he  at  once  sent  it  abroad  that 
the  scheme  of  the  Moon's  path  in  this  magazine  must  have 
been  known  to  Ferguson,  and  that  he  had  pirated  the  scheme 
in  it,  and  palmed  it  upon  the  world  as  an  original  discovery  of 
his  own. 

It  was  soon  discovered  that  the  Trajectory  Curve  of  Badder  s 
in  this  magazine  was  most  ridiculous,  most  ahsurd,  and 
that  it  had  no  resemblance  to  the  true  curve  of  the  lunar  path 
projected  by  Ferguson's  Machine.  On  this  becoming  known, 
the  person  who  had  brought  up  Badder's  scheme  from  its 
oblivion,  was,  along  with  his  abettors,  covered  with  confusion 
and  shame — they  had  gratuitously  exposed  their  own  ignorance, 
and  shown  themselves  to  be  persons  who  could  form  no  opinion 
on  the  merits  of  the  question  at  issue,  in  short,  incapable  of 
pointing  out  which  was  the  right  or  which  was  the  wrong 
curve. 

This  second  assa\ilt,  although  spiritedly  begun,  suddenly 
collapsed,  and  came  to  nought,  and  instead  of  injuring  Fer- 
guson, as  intended,  it  resulted  in  doing  him  a  great  deal  uf 
good ;  it  showed  that  his  traducers  had  not  studied  Astronomy 
to  any  good  purpose,  and  that  the  curve  projected  by  Fergu- 
son's Trajectorium  L\inarie  was  the  true  one. 

In  note  75  we  alhide  to  the  first  attack  on  Ferguson 
regarding  his  machine  and  the  c\irve  projected  by  it ; 
and  at  not^»  115  will  be  found  a  copy  of  the  letter  written 
by  Ferguson  to  the  Rev.  Mr.  Birch,  Secretary  of  the  Royal 
Society,  respecting  this  controversy.  In  this  letter  it  will 
be  seen,  that  besides  referring  to  the  charge  of  being  a 
"  literary  pirate,"  he  complains  of  a  Mr.  Hawkes  of  Norwich, 
who  had  received  from  him  an  orrery  projection  of  the  curve 
of  the  Moon's  path,  and  who  had  p\iblished  it  in  the  Gentle- 
man's Magazine  for  1752,  without  acknowledging  from  what 
source  he  had  got  it. 

1753. 

Astronomical  Lectures,  and  Publication. — Early  in  1753 
we  find  Ferguson  at  Norwich,  reading  lectures  on  Astronomy, 
and  the  then  forthcoming  Eclipse  of  the  Moon,  on  17th  April 
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of  this  year.     At  same  time  and  place,  he  published  a  pam- 
phlet of  16  octavo  pages,  entitled, 

"  A  Brief  Description  of  the  Solar  System,  to  which  is  subjoined 
an  Astronomical  Account  of  the  year  of  our  Saviour's  Crucifixion. 
By  James  Ferguson.  Norwich  :  Printed  by  W.  Chase,  for  the 
author.     MDCCLIII.      Price  Fourpence." 

We  have  in  our  possession  a  copy  of  this  very  rare  pam- 
phlet, and  as  the  title-page  informs  us,  it  gives  a  brief  descrip- 
tion of  the  solar  system,  &c.,  in  particular  as  regards  planetary 
magnitudes,  distances,  and  motions;  concluding  with  an  in- 
teresting "  Astronomical  account  of  the  year  of  our  Saviour's 
Crucifixion," — subjoined  to  which  is  "A  Table  of  the  mean 
Times  of  all  the  Passover  Full  Moons,  adapted  to  the  Meridian 
of  Jerusalem," — showing  the  days  of  the  week  on  which  they 
occurred,  "from  the  21st  year  after  the  common  date  of  our 
Saviour's  Birth,  to  the  40th  Year." 

Astronomical  Rotula  Republished  and  altered  to 
New  Style. — The  alteration  of  the  Style  on  3d  September, 
1752,  having  rendered  Ferguson's  previously  published  Ro- 
tulas  useless,  he,  early  in  1753,  brought  out  a  new  one,  cal- 
culated for  the  new  Style.  The  following  is  the  advertisement 
of  it,  taken  from  a  fly-leaf  of  his  "  Analysis  of  a  Course  of  Lec- 
tures : " — 

"  The  Astronomical  Rotula,  showing  the  Day  of  the  Month,  Change 
and  Age  of  the  Moon,  the  places  of  the  Sun  and  Moon  in  the 
Ecliptic,  with  the  Times  of  all  the  Eclipses  of  the  Sun  and  Moon, 
from  A.D.  1752  to  a.d.  1800,  is  sold  at  his  house  for  Five  Shillings 
and  Sixpence.'* 

Some  years  ago  we  had  for  some  time  in  our  possession  one  of 
these  Rotulas,  which  consisted  of  a  series  of  moveable  circular 
cards,  the  largest  being  about  15  inches  in  diameter,  and  the 
smallest  one  about  11  inches.  These  Rotulas  are  now  exceedingly 
scarce,  and  when  they  are  to  be  had,  they  command  high 
pricea 

The  Eclipsareon. — Our  memoranda  show  that  Ferguson 
invented  and  made  a  new  astronomical  machine,  which  he  called 
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an  EcUpsareoD,  for  "  Exbibitiitg  the  Time,  Duration,  and  Quan- 
tity of  Solar  EclipHcs  at  all  places  of  the  Earth."  Iq  his  Me- 
moir he  says,  "  the  best  machine  I  ever  contrived  is  the  Eclip- 
sareon,  of  which  there  is  a  figure  in  the  13th  Plate  of  my 
Astronomy."  The- annexed  cut  is  from  a  reduced  drawing  of 
this  13tli  Plate,  and  the  description  is  also  from  the  same  work, 
article  405. 


■'  The  principal  parta  uf  this  machine  {says  Ferguson)  are,  1st, 
a  tcrrcslrial  glolie  A,  turned  round  its  axis  B  hy  thu  handle  or 
n-in.'li  M;  the  .ixis  B  inclines  23^  degrees,  an.l  has  au  index 
which  g(j>Mi  mund  the  hour-circle  D  in  each  rotation  of  the 
glolie  ;  "2d,  A  circular  plaUj  K,  mi  the  liinh  of  which  the  months 
and  days  of  the  year  are  inserted  This  plate  supports  the 
gloho,  and  gives  its  axis  the  same  position  to  the  Sun,  or  to  a 
candle  projierty  placed,  that  the  Earth's  axis  has  tu  the  Sun 
upon  any  <lay  of  the  year,  hy  tTirning  the  plate  till  tlie  givt-n 
day  uf  the  month  comes  to  the  fixed  poiuU-r.  .ir  annuul  index 
(i;  3d.  A  cro4iked  wire  F,  which  points  towanl  the  middle  of 
the  Earth's  eidighteued  disc  at  all  times,  and  shows  to  wliat 
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place  of  the  Earth  the  Sun  is  vertical  at  any  given  time ;  4th, 
A  penumbra  or  thin  circular  plate  of  brass  I  divided  into  12 
digits  by  12  concentric  circles,  which  represent  a  section  of  the 
Moon  s  penumbra,  and  is  proportioned  to  the  size  of  the  globe ; 
so  that  the  shadow  of  this  plate,  formed  by  the  Sun,  or  a  candle 
placed  at  a  convenient  distance,  with  its  rajrs  transmitted  through 
a  convex  lens  to  make  them'  fall  parallel  on  the  globe,  covers 
exactly  all  those  places  upon  it  that  the  Moon's  shadow  and 
penumbra  do  on  the  Earth  ;  so  that  the  phenomena  of  any  solar 
eclipse  may  be  shown  by  this  machine  with  candle-light  almost 
as  well  as  by  the  light  of  the  Sun ;  5th,  An  upright  frame 
H  H  H  H,  on  the  sides  of  which  are  scales  of  the  Moon's  lati- 
tude or  declination  from  the  ecliptic.  To  these  scales  are  fitted 
two  sliders  K  and  K,  with  indexes  for  adjusting  the  penumbra's 
centre  to  the  Moon  s  latitude,  as  it  is  north  or  south,  ascending 
or  descending ;  6th,  A  solar  horizon  C,  dividing  the  enlightened 
hemisphere  of  the  globe  from  that  which  is  in  the  dark  at  any 
given  time,  and  showing  at  what  places  the  general  eclipse 
begins  and  ends  with  the  rising  or  setting  Sun ;  7th,  A  handle 
M  which  turns  the  globe  round  its  axis  by  wheel- work,  and  at 
the  same  time,  moves  the  penumbra  across  the  frame  by  threads 
over  the  pulleys  L,  L,  L,  with  a  velocity  duly  proportioned  to 
that  of  the  Moon's  shadow  over  the  Earth,  as  the  Earth  turns 
on  its  axis ;  And  as  the  Moon's  motion  is  quicker  or  slower  ac- 
cording to  her  different  distances  from  the  Earth,  the  penumbral 
motion  is  easily  regulated  in  the  machine  by  changing  one  of 
the  pulleys. 

To  rectify  tfte  Machine  for  use. — The  true  time  of  new  Moon 
and  her  latitude  being  known,  if  her  latitude  exceeds  the  num- 
ber of  minutes  or  divisions  on  the  scales  (which  are  on  the  side 
of  the  frame,  hid  from  view  in  the  figure  of  the  machine),  there 
can  be  no  eclipse  of  the  Sun  at  that  conj\uiction ;  but  if  it  does 
not,  the  Sun  will  be  eclipsed  to  some  places  of  the  Earth  ;  and, 
to  show  the  times  and  various  appearances  of  the  eclipse  at 
those  places,  proceed  in  order  as  follows : — 

To  rectify  the  Machine  for  jyerfoi^iing  by  the  light  of  the 
Sun, — Ist,  Move  the  slides  K  K  till  their  indexes  point  to  the 
Moon's  latitude  on  the  scales,  as  it  is  north  or  south  ascending 
or  descending,  at  that  time ;  2d,  Turn  the  month-plate  E  till 
the  day  of  the  given  new  Moon  comes  to  the  annual  index  G ; 
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3d,  UDscrew  the  collar  N  a  little  on  the  axis  of  the  handle,  to 
loosen  the  contiguous  socket  on  which  the  threads  that  move 
the  penumbra  are  wound,  and  set  the  penumbra  by  hand  till 
its  centre  comes  to  the  perpendicular  thread  in  the  middle  of 
the  frame ;  which  thread  represents  the  axis  of  the  ecliptic ;  4th, 
Turn  the  handle  till  the  meridian  of  London  on  the  globe 
comes  just  under  the  point  of  the  crooked  wire  F ;  then  stop, 
and  turn  the  hour-circle  D  by  hand  till  XII.  at  noon  comes  to 
its  index,  and  set  the  penumbra's  middle  to  the  thread ;  5th, 
Turn  the  handle  till  the  hour-index  points  to  the  time  of  new 
Moon  in  the  circle  D ;  and  holding  it  there,  screw  fast  the  collar 
N ;  lastly,  Elevate  the  machine  till  the  Sun  shines  through  the 
sight-holes  in  the  small  upright  plates  O,  O,  on  the  pedestal ; 
and  the  whole  machine  will  be  rectified 

To  rectify  the  Machine  for  showing  by  candle  light. — Pro- 
ceed in  every  respect  as  above,  except  in  that  part  of  the  last 
paragraph  where  the  Sun  is  mentioned ;  instead  of  which,  place 
a  candle  before  the  machine,  about  four  yards  from  it,  so  as  the 
shadow  of  intersection  of  the  cross  threads  in  the  middle  of  the 
frame  may  fall  precisely  on  that  part  of  the  globe  to  which  the 
crooked  wire  F  points ;  then,  with  a  pair  of  compasses,  take  the 
distance  between  the  penumbra's  centre  and  intersection  of  the 
threads ;  and  equal  to  tliat  distance,  set  the  candle  higher  or 
lower,  as  the  penumbra's  centre  is  above  or  below  the  said  inter- 
section ;  lastly,  place  a  large  convex  lens  between  the  machine 
and  candle,  so  as  the  candle  may  be  in  the  focus  of  the  lens, 
and  then  the  rays  will  fall  parallel,  and  ca.st  a  strong  light  on  the 
globe. 

Its  use. — These  things  done,  which  may  l>e  sooner  than 
expressed,  turn  the  handle  backward,  until  the  penumbra 
almost  touches  the  side  H  F  of  the  frame ;  then  turning  it 
gradually  forward,  observe  the  following  phenomena : — 1st, 
Where  the  eastern  edge  of  the  .shadow  of  the  penumbnil  plate 
I  first  touches  the  globe  at  the  solar  horizon,  those  wlio  inhabit 
the  corresponding  part  of  the  Earth  see  the  eclipse  begin  on  the 
uppermost  edge  of  the  Sun,  jn.st  at  the  time  of  its  rising;  2d. 
In  that  place  where  the  penumbra's  centre  first  touches  the 
globe,  the  inhabitants  have  the  Sun  rising  upon  them  centrally 
eclipsed ;  3d,  When  the  whole  penumbra  ju.st  falls  uptm  the 
globe,  its  western  edge  at  the  .solar  horizon  to\iches  and  leaves 
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the  place  where  the  eclipse  ends  at  Sun-rise  on  his  lowermost 
edge — continue  turning,  and,  4th,  the  cross-lines  in  the  centre 
of  the  penumbra  will  go  over  all  those  places  on  the  globe  where 
the  Sun  is  centrally  eclipsed ;  5th,  When  the  eastern  edge  of 
the  shadow  touches  any  place  of  the  globe,  the  eclipse  begins 
there ;  when  the  vertical  line  in  the  penumbra  comes  to  any 
place,  then  is  the  greatest  obscuration  at  that  place ;  and  when 
the  western  edge  of  the  penumbra  leaves  the  place,  the  eclipse 
ends  there — ^the  times  of  all  which  are  shown  on  the  hour-circle ; 
and  from  the  beginning  to  the  end,  the  shadows  of  the  concen- 
tric penumbral  circles  show  the  number  of  digits  eclipsed  at  all 
the  intermediate  times;  6th,  When  the  eastern  edge  of  the 
penumbra  leaves  the  globe  at  the  solar  horizon  C,  the  inhabit- 
ants see  the  Sun  beginning  to  be  eclipsed  on  his  lowermost  edge 
at  its  setting;  7th,  Where  the  penumbra's  centre  leaves  the 
globe,  the  inhabitants  see  the  Sun-set  centrally  eclipsed ;  and 
lastly,  where  the  penumbra  is  wholly  departing  from  the  globe, 
the  inhabitants  see  the  eclipse  ending  on  the  uppermost 
part  of  the  Sun*s  edge,  at  the  time  of  its  disappearing  in  the 
horizon. 

N.B. — If  any  given  day  of  the  year  on  the  plate  E  be  set  to 
the  annual-index  G,  and  the  handle  turned  till  the  meridian  of 
any  place  comes  under  the  point  of  the  crooked  wire,  and  then 
the  hour-circle  D  set  by  the  hand  till  XII.  comes  to  its  index ; 
in  turning  the  globe  round  by  the  handle,  when  the  said  place 
touches  the  eastern  edge  of  the  hoop  or  solar  horizon  C,  the 
index  shows  the  time  of  Sun-setting  at  that  place ;  and  when 
the  place  is  just  coming  out  from  below  the  other  edge  of  the 
hoop  C,  the  index  shows  the  time  when  the  evening  twilight 
ends  to  it.  When  the  place  has  gone  through  the  dark  part  A, 
and  comes  about  so  as  to  touch  under  the  back  of  the  hoop  C 
on  the  other  side,  the  index  shows  the  time  when  the  morning 
twilight  begins ;  and  when  the  same  place  is  just  coming  out 
from  below  the  edge  of  the  hoop  next  the  frame,  the  index  points 
out  the  time  of  Sun-rising ;  and  thus,  the  times  of  Sun-rising 
and  setting  are  shown  at  all  places  in  one  rotation  of  the  globe, 
for  any  given  day  of  the  year ;  and  the  point  of  the  crooked  wire 
F  shows  all  the  places  over  which  the  Sun  passes  vertically  on 
that  day."  (Ferguson  s  Astronomy,  4to  Edit.,  London,  17C4 ; 
article  4()5,  pp.  298—301). 
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Although  Ferguson  esteemed  "  Tke  Eclipsareoii "  machine 
his  best  invention,  it  does  not  appear  to  have  been  made  for  sale 
by  any  of  the  London  Optical,  Mathematical,  and  Philosophical 
Instrument  makers.  We,  some  years  ago,  called  on  a  great 
number  of  them,  who,  in  reply  to  our  inquiries  regarding  it,  as- 
sured us,  that  they  never  had  such  a  machine  on  sale,  nor  ever 
heard  of  one  being  made  by  London  Instrument  makers ;  we  also 
called  on  a  great  many  dealers  in  second-hand  Astronomical 
and  Philosophical  Instruments,  and  they  too  never  heard  of  such 
a  machine  as  an  Eclipsareon  having  been  made.  Probably 
the  difficulty  of  adjusting  and  using  the  Eclipsareon  may  have 
been  an  obstacle  in  the  way  of  making  them  for  sale ;  or  if 
any  difficulty  ever  existed,  it  may  have  arisen  from  Ferguson 
himself  not  giving  a  description  and  drawing  of  the  wheel- work 
which  turned  the  globe,  &c.  It  is  difficult  to  see  why  an 
explanation  of  such  an  essential  part  of  the  machine  as  the 
wheel-work  has  been  omitted.  This  Eclipsareon  appears  to 
have  l)een  sold  at  Mr.  Ferguson's  sale  in  March  1777,  to  a 
James  Ferguson,  Teacher  of  Navigation,  &c.,  Hermitage  Row, 
near  the  Tower,  London,  at  whose  sale  (according  to  the 
Catalogue  before  us),  the  Eclipsareon  was  sold  at  the  end  of 
the  first  day's  sale  as  "Lot  102. — An  Eclipsareon  made  fry  J. 
Fergnson,  F.R.S.,  hi  a  case,  to  W.  Walker,  for  £S  3s." 

We  have  no  other  notes  in  our  collection  regarding  Ferguson 
for  the  year  1758. 

1 754. 

Ferguson,  early  in  1754,  had  been  solicited  by  several  of 
his  friends,  members  of  the  Royal  Socikty,  to  send  his  EelijH 
sareou,  and  a  description  of  it,  and  of  its  use,  to  the  ScK'lETV 
meeting,  in  order  that  that  learned  body  might  see  it,  and 
thereby  bring  it  aud  its  inventor  prominently  into  notice. 
Ferguson  complied  with  the  recpiest  mad(?  to  him,  and  wrote 
out  a  description  of  the  Eelips«'ireon,  and  it^  use,  and  lost  no 
time  in  sending  it  to  the  Royal  S<H:iety  House  in  Crane  Court. 
Fleet  Street.     In  their  Transactions,  it  is  indexed  as  a 

"  Description  of  a  piece  of  Mechanism  for  exhibiting  the  Time, 
Dunition,  and  (Quantity  of  Sohir  Eeli|)ses  at  various  places  of  the 
P^irth."  Read  before  the  Koyal  S<Hiety,  21.st  February,  1754.  (Phil. 
Trans.,  Vol.  4b,  |).  520,  or  Abrid.  Trans.  X.,  p.  456  ;  also.  "  Tlio 
Universal  Ma^^azine,''  Vol.  17,  pj).  I»,  10). 
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The  Eclipsarcon  was  exhibited,  and  the  description  and  use 
of  it  read  to  the  members  of  the  Royal  Society  at  their  meeting, 
on  Thursday,  21st  February,  1754,  under  title  as  annexed;  and 
an  account  of  it  was  entered  in  their  Transactions,  as  above 
noticed. 

Ferguson's  Address,  1754. — He  appears  to  have  been  resid- 
ing in  Bivcul  Street,  Golden  Square,  early  this  year,  &s  we  ob- 
serve in  Kent's  London  Directory  for  thi^  year  the  following 
entry : — 

1754. — James  Fergiwou,  A.stnmoiuer,  Broad  Street,  Golden  Square. 

According  to  a  remark  which  we  saw  many  years  since,  in  a 
letter  in  the  autogi*aph  of  Ferguson,  and  which  we  at  the  time 
took  a  not€  of,  it  appeared  as  certain,  that  Ferguson,  in  1754, 
projected  and  began  to  write  and  collect  materials  for  his  great 
work,  "Astronomy  Explained  upon  Sir  Isaac  Newton's  Prin- 
ciples ; "  a  full  account  of  which  will  be  found  under  date  1756, 
when  the  work  was  published. 

Publication. — Sometime  during  the  year  1754,  Ferguson 
published  an  8vo  pamphlet  of  32  pages  with  2  engravings, — 
entitled, 

"  An  Ideji  of  the  Material  Universe  deduced  from  a  survey  of  the 
Solar  System.  By  Janiea  Ferjjuson.  London  :  Printed  for  the 
author.     MDCCLIV.     Price  One  Shillinj;." 

The  first  engraving,  or  plate,  represents  the  usual  diagram  of 
the  Solar  System  ;  and  Plate  2d,  Sidkreal  Systems  (intended 
to  illustrate  "  the  architecture  of  the  heavens.") 

In  its  matter  it  is  something  similar  to  his  "  Brief  Description 
of  the  Solar  System,"  published  at  Norwich  in  1753,  as  alreatly 
noticed.  This  pamphlet  has  long  been  out  of  print,  and  it  wa,s 
with  the  greatest  difficulty  we  secured  a  copy  of  it 

1/00. 

Ferguson  invented  and  made  a  large  Wooden  Orrery. 
— In  the  year  1755,  Ferguson  invented  and  made  a  large  wooden 
orrery  for  exhibiting  the  annual  motion  of  the  Earth,  the  paral- 
lelism of  its  axis ;  and  consequently,  the  change  of  the  seasons ; 
the  Moon's  periodic,  synodic,  anomalistic,  nodal,  and  diurnal 
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motions,  with  the  nodal  and  apogee  motions  of  her  orbit,  &c. 
In  this  wooden  orrery  we  find  a  very  simple  and  tolerably 
accurate  lunation  period,  more  accurate  than  in  any  of  the 
orreries  he  had  previously  mada*^  In  his  Tables  and  Tracts, 
Ferguson  says,  "About  12  years  ago,  (that  is,  in  1755),  I 
made  a  large  wooden  orrery,  for  showing  only  the  motions 
of  the  Earth  and  Moon,  with  the  retrograde  motion  of  her  nodes, 
and  the  phenomena  arising  from  all  their  motion&  The 
Earth  had  not  its  diurnal  and  annual  motions  carried  on  by 
means  of  a  winch,  but  by  hand  ;  and  as  the  Earth  was  moved 
round  the  Sun,  the  Moon  was  carried  round  the  Earth  in  her 
orbit,  and  her  nodes  had  their  retrograde  motions.  As  there  is 
something  very  particular  and  simple  in  the  construction  of  this 
machine,  and  as  the  Moon's  motion  in  it  will  not  vary  above  one 
degree  from  the  truth  in  304  years ;  and  as  it  answers  as  well  in 
leap  years  as  in  common  years,  and  has  only  seven  wheels  and 
one  pinion  in  it ;  I  shall  here  mention  its  use,  but  must  beg  to 
be  excused  from  describing  the  position  of  its  wheels  and  their 
numbei*s  of  teeth,  because  I  intend  to  instruct  my  son,  if  both 
he  and  I  live  till  the  proper  time,  how  to  make  it  for  his  own 
l)enefit.  Besides,  it  would  Ixj  very  difficult  to  make  it  intelligible 
by  a  description,  without  seeing  it ;  especially  as  some  of  the 
wheels  arc  not  onlv  divided  into  very  uncommon  numbers  of 
teeth,  but  also  that,  in  some  of  the  wheels,  equal  numbers  of 
teeth  are  contained  in  unequal  spaces,  for  showing  the  inequal- 
ity of  the  Earth's  annual  motion  round  the  Sun,  and  of  the 
Moon's  motion  round  her  orbitJ*'*  It  shows  the  following  mat- 
ters very  readilv. 

l"<*  Thf  lunar-trains  of  all  his  oirerifs,  made  previously,  protluce  29  d.  12  h 
45  in.  «'XH('tly,   the  tnie  mean  length  of  the  synodical  revolution  of  the  Moon 
hting  29(1.    12 h.    44  iii.   2  88s.      In  the  lunar  tmin  of  this  wooilen  orrer}*  the 
|)erio<l  is  29  (1.  12  h.  44  ni.  'lTt\  s   (assuminpj  the  year  to  connist  of  365|  days). 

!**>  If  the  large  whepl  of  235  teeth  had  its  eoninion  central  hole  tilled  n|>,  and 
a  fresh  hole  niaile  in  it,  aljout  ^  imrt  of  the  diameter  of  the  whwl  out  of  the 
true  nntre,  then  if  the  har  with  pinion  19  had  a  .sliding  motion  to accommodatf* 
Itself  to  the  new  centre  distanceM,  it  would  actuate  the  motion  of  pinion  19  in  « 
manner  similar  to  that  descril)ed  by  Ferguson.  Ferguson  de»<.Tinc.s  the  whe«d- 
work  of  this  orrery  in  his  **  Select  Mechanical  Kxcrci.s<*s,"  from  which,  it  will  U 
observ«Ml,  that  the  whi-els  here  alluded  to  as  having  **  uncommon  numhrrt  of 
frrfh  "  refers  to  wheels  235,  59,  55,  19,  containing  fKld  nH}nWr8  ot  teeth  in  them 
Fergus(Hi  here  adds  that,  *'  in  snmr  of  thf  irhcfls^  equal  numU'rs  of  teeth  are  c*»n- 
taine(l  in  un^'quaJ  sjyamn ;  "  in  his  description  of  the  wh«H'l-work  he  only  mention^* 
fiiif  i/-^/"/-/ ln'ing  so  divi<lc<i,  viz.  the  large  wheel  235  ;  therefoi-e,  the  wonl  **>omr," 
Used  by  Ferguson  heiv,  ought  to  1h»  our  {(oir  nf  the  irhfcls).  F'ergiu»on  wn»tf  thr 
alK»ve  in  17H7,  and  the  description  of  the  wheel-work  in  1773. 


iz.  iiZI  Tzni£i§  jt  icrr  jzAT :  vitL  ill  :Lr  7id^tz£>ics  c<  ^e^ikft^.    The 
Sc&'s  pttoe  5x  i£i£^  eciipcio  vq  any  ^ve:i  -i^T  •I'C  tLe  vrar.  aizkd 

M.T  !=«::  »ii».   Li^  *iapih&irr.  *&i  til*  uiae  «•  Lis  lidn?  and 
sasJTg   Tfeii^  :tUjc>ikT.lvuie>x:«icrrcdakiR»icc-razir:iiitii 

ijiiztndr  2$  kzr:"»^  '•  t  &  kr^^ie  •:-f€erTaiivik  •:<  iLe  Sen"*  aklmmie. 

ircT  AX3£.  »iri   iiJS-rTiKL':  f "CAses.     TL-^  rK-Tr*>zra»ie  n>:<iot  •:<  hrr 

xk<>ic!!L  ft£ri  -diTiriS  ^ir'.^i'.z^  •  -c  L*er  ast^gierr.    Her  meaa  a&MKUuy  Afri 

ber  ^LijKir  w:a^i  :•&.  by  -axi-irti  L-r  me  pUc^  in  Ler  ..-rbtt  i> 

Terr  ZKAibr  >yruA  ^  acT  ziehk.     H-:t  Lia:':*fc.  d-eciinacf-m.  aiu- 

lode    ft£ri  itjrT^TnL  as  acT  time  'w-Lrn  >he  is  ac«>Te  ;Le  bv-riD^iL 

Her  ampiiTo-ir.  ac^i  'L-t:  time  'A  Ler  ri-iii^  ai>i  setting.  hf>»-evier 

iStcied  \/r  ber  fiat^r:r>ie.  The  tim-^  v-t  all  rhe  n-w  and  fuii  M»&5^ 

and  •!:«  ^  \£ie  ••>Iar  azifi  I':inar  •i-*?L:t«5«r>  wisLiik  the  linuts  ■:■€  f>.«W) 

rean  f.«ef :*»e  'i-e  afier  tLe  Clxriatiaii  Era :  with  an  easr  metn->i  tx" 

rectifying  tbe  isai:^i.e.  ii.  les-  'hr^n  tTr.>  min-ite*  •>«  time.  h?r 

the  begiiukiiiz^  ^Y  any  zi"^en  year  witLiii  th^jtse  limits .  an*l  when 

it  i*  ouoe  rertifte^  it  will  keep  rL'Lt  i'>r  3iH  yean?  citiKr  l)ack- 

wards  or  fcrwafcpt .  a^  the  en  1  •:'  wLich  time.  'Le  M'>:«  mist  We 

set  oDe  dezTs^B-  vyrr^rii  in  i-er  • -rt^it    TLe  -inall  -iidVre&ce  in  the 

time  of  the  M<Q»j*i'*  ri>in^-.  in  narv->t.  tLr- .'i^-L-rit  xLe  -avek   in 

which  she  i*  fcU:  and  tLe  great  -iiiferencr:  in  :h.e  time    c  h-.r 

setting  dtiriiJig  tiiai  week.  TLe  Piofrseion  of  tLe  •>|:ill«  •nial  pc4nts 

in  the  ecliptic:     The  pl>en->meLa  -d  the  ti«iv>-  an«i  tL-r  -ran^esiif 

manT  irregtilarities>  in  their  heiz:.t*  an«i  times  ->f  eM-inii  an-i  flow- 

injr.'     See  FeTS»i5r«n'.r  Tahks  and  Tracts,  1st  Riit..  pp  1»>S — 171  . 

Ferj^QSCMi.  in  Li*  '  Select  Me-ii.anica:  Ej[ercis*:rs.~  •i-i-^cric'^s 
the  wheel-work  ^A  tbi*  orrery  a-  foiivw^i  \y.i\  give^  n«>  illus- 
trative engraving  <j4  it.  We  th-rn/fvre  annex  one  fri>m  hi^ 
deiscription.  xo  afcdn  the  reader  the  mvr-  cl-  arly  t..-  understi^nd  it 

In  this  wcFfk  he  says.  "TLi*  i^  the  "rr-rr  nivLtione-i  ii:  mv 
Tables  and  Tract*  page  WJ.  ±d  Dliti..n  .  wiiicL  I  intendt»i  to 
keep  fi>r  my  son.  who  wai?  then  sen-irii'  ai.  apf»reiitice>fup  i.  a 
HathematiGal  Inaftmment  mak-r  •"-     But  a-  it  La-  i.l-;v<-»i  G« .1 

Wtt  The  htbt  Mr.  Aaniirw  fl/tyi.  ■r»i/.Zs:sji£,rZ.  L:-a-i  i^  -Bi.     ij^i  k^-<n  ib*  vfar 
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to  call  him  from  this  world  to  a  better,  I  shall  now  freely  com- 
municate it  to  the  publia 

"  A  large  wheel  of  235  teeth  is  fixed  in  the  box  that  contains 
the  work  (see  the  annexed  sectional  view  of  the  wheel-work), 
the  centre  of  the  wheel  being  in  the  centre  of  the  box,  directly 


Section  of  the  Wheel-work  of  the  Orrery. 


ais 


v^^ 


Plan  of  the  \Vhcel-work  of  the  Orrery. 

under  the  Sun's  centre.  On  this  wheel  runs  a  pinion  of  19 
leaves,  carried  round  the  teeth  of  the  wheel  by  the  annual  mo- 
tion of  the  Earth  ;  and  by  this  means,  the  pinion  is  turned  round 
its  own  axis  for  every  19  teeth  that  is  carried  onward,  in  goin<j 

fthip  with  the  Ferguson  family),  inforniefl  us,  that  Jaiueii,  the  Min  here  alluiieil 
to,  wa8,  about  the  year  17^3,  aniirenticed  to  Mr.  Nainie, Optician  and  Mathema- 
tical InHtniment  maker,  Cornhill,  London,  the  nou  being  then  in  hia  I5t)i  year. 
In  1767,  when  Ferguson  published  his  **  Tables  and  Tracts"  (from  which  the 
first  {Nirt  of  this  description  has  b<'en  taken),  the  son  would  then  be  in  the  4th 
year  of  his  apprenticeship.  He  died  five  yean*  after  this,  in  1772,  the  year  before 
*'  Select  Mecuanical  Kxerciscs  "  appeare<i ;  thus,  Ferguson  hud  kept  the  wheel- 
work  of  this  orrery  private,  for  his  son's  i>enefit,  for  upwanis  of  1/  years,  v*^ 
dates  1763  and  1772). 
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round  the  wheel.^^  Now,  supposing  this  pinion  to  be  carried 
round  the  wheel  in  365^  days,  the  pinion  will  be  turned  round 
its  own  axis  in  29  days  12  hours  44  minutes  25  seconds,**^  and 
a  bar  on  the  axis  of  the  pinion  will  carry  the  Moon  round  the 
Earth  from  change  to  change  in  that  time.  This  comes  so 
near  to  the  truth,  as  to  vary  hut  one  day  in  the  Moon's  course 
in  335  years ;  and  these  are  the  nearest  numbers  for  such  simple 
wheel-work  that  can  possibly  be  found  for  mean  lunations.**** 

185  Wheel  235  and  pinion  19  ^^j;  that  is,  there  are  235  complete  synodic 
revolutions  of  the  Moon  in  19  years  veiy  nearly. 

The  following  Ls  the  method  for  finding  the  ratio  ^g  by  **  continuous  frac- 
tions :  " — The  period  of  a  tropical  or  solar  year  is  365  d.  6  h.  48  ni.  51  "6  s.,  and  a 
synodic  revolution  of  the  Moon  round  the  Earth,  29  d.  12  h.  44  m.  2*8  8.  Ke- 
(luired,  the  continuous  fractions  of  these  periods?  365  d.  5  h.  48  m.  51  6  8.; 
decimally  expressed,  is  365*242264  days,  and  29  d.  12  h.  44  m.  2*8  s.  =.  29*530589 
days,  and  ^i^ifiiij  are  prime  to  each  other ;  therefore, 

29-530589)365  242264(1 2 
354367068 

10875196)29530589(2 
21750392 

7780197)10875196(1 
7780197 

3094999)7780197(2 
Quotients  12-21-21  117,  &c.  6189998 

Then  as  by  former  niles  already  ^ven  (see  1590199)3094999(1 
description  of  the  orrery  under  date  1745).  1590199 

1504800)1590199(1 
1504800 

85899)1504800(17 
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t'jV  X    1  -f  A  =  5V3  *^--  =  ^^»®  fi*a(;tion  used  by  Ferguson. 

Wf  may  note  that  ^^/j  is  a  remarkable  fraction  ;  19  is  "the  cycle  of  the  Moon, 
commonly  called  the  golden  number,  and  is  a  revolution  of  19  years,  in  which 
time  the  conjunctions,  oj)po8itions,  and  other  a8j>ect«  of  the  Moon  are  within  an 
hour  and  a  half  of  being  the  same  as  they  were  on  the  same  days  of  the  months 
19  years  before."  (See  Ferguson's  Astronomy,  article  383).  In  19  years  there 
are  very  nearly  235  complete  mean  lunations.  This  cycle  of  19  was  discovered 
about  the  year  430  b.c.  by  Meton,  and  is  calle<l  the  **  Metonic  Cycle."  We  are  of 
opinion  that,  on  this  occasion,  Ferguson  simply  adopted  the  Metonic  Cyclic  for 
the  lunar  ratio  in  this  orrerj', — the  19  yeai'8  =  19  leaves  in  the  Moon  pinion, 
and  235  lunations  =  235  teeth  in  the  large  fixed  wheel ;  thus,  he  would  find  the 
ratio  ^^  Ttiady  at  hand,  and  for  a  sinjple  ratio,  produces  a  very  correct  lunation. 

'**^  This  period  from  the  ratio  ^^5  may  be  found  as  follows : — Ferguson 
asmimes  pinion  19  to  be  carried  round  wheel  235  in  365{  davs,  or  decimally  ex- 
pressed, m  365-25  days;  therefore,  235-^19=:  12  368421,  and  365 -25-^1 2  368421 
=  29-530851,  or  29  d.  12  h.  44  m.  25*526  s.  But  if  he  had  assumed  365  d.  5  h. 
48  ni.  58  8.  as  he  has  adopted  in  his  other  orreries,  or  365*242347  days,  then  we 
will  have  a  less  period,  for  365 -242347-7- 12 -368421  =  29*530232,  or  29  d.  12  h. 
43  m.  32  045  8.  nearly. 

>**  Fei^son,  referring  to  this  orrery  in  his  **  Tables  ami  Tnicts/'  p.  170, 
mentions,  that  when  the  Moon  is  accurately  adjusted  **  it  will  keep  right  for 
304  years  either  backwards  or  forwards.''     In  his  **  Select  Mechanical  Exercises^'* 
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the  description,  but  so  contrived  it,  that  it  had  "  only  7  wheels 
and  1  pinion** 

The  annexed  sectional  view  will,  when  kept  in  connection 
with  the  previous  details,  sufficiently  show  the  arrangement 


without  a  description  of  their  actions  (the  only  difference  being 
in  having  a  thick  wheel  of  59  driving  the  two  wheels  of  59  and 
5G).     Such  a  machine  might  be  made  for  about  £7. 

Ferguson  adds,  that  "  As  the  Moon  goes  round  the  Earth,  she 
comes  to  her  moan  changes,  nodes,  and  apogee,  in  the  proper 
times;  and  at  all  intermediate  times,  her  distance  from  her 
apogee  and  nodes  are  shown  on  her  ecliptic,  orbit,  and  apogee- 
plate  ;  on  which  last  her  mean  anomaly  and  elliptic  equation  are 
shown ;  by  which  means  her  true  place  in  the  ecliptic,  and  her 
latitude,  may  Ik*  very  nearly  found  for  any  given  time. 

"  The  days  of  the  months  throughout  the  year  are  laid  down 
in  a  diaf]^onal  manner,  in  a  spiral  of  four  revolutions,  marked 
0,  1,  2,  3  for  leap  year,  and  the  first,  second,  and  third  years  after. 
The  annual  index,  in  these  spirals,  Ixang  at  the  given  day  of  any 
month,  for  either  of  tlu»se  yeai*s,  all  the  other  motions  and  phe- 
n<»mena  will  be  right  for  that  day;  and  by  means  of  these  dia- 
gonals, the  lunation  is  brought  still  nearer  the  truth  than  as 
above  specified. 

***^  TluH  oiTerv  bus  the  following  wheels,  -viz. 
A  lar>;c  wh»*el    having  285  teoth   (for 

Moon's  motion),  1  wheel. 

Pui-alleli.sni  of  Karth's  axis,  thrt^e  irhrrJs 

of  59  teeth  eaeh,     .  .3    do. 

Moon's  nodes,  a  wheel  of  59  and  one  of 

56  teeth.  ...  2    do. 

Moon'.s  apogee,  a  wheel  of  55  an<l  one 

of  62  teeth,  .2    do. 

Total  nnnil>er,       8  wheels,  and  one  pinion  of  IV  leavrx 

Therefore,  theit*  are  8  wheels  and  1  pinion  in  this  orrery,  and  not  7  wheels  anil 
1  ])inion  as  Ferguson  has  it.  It  is  singtilar  that  his  i>en  has  made  **a  slip**  in  a 
matter  like  this. 
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**  Within  this  set  of  spirals  are  tables,  which  show  the  places 
of  the  Sun,  Moon,  Ascending  Node,  and  Apogee,  for  the  noon 
of  the  first  day  of  January  in  any  year,  within  the  limits  of 
0,000  years,  both  before  or  after  the  Christian  Era ;  And,  by 
means  of  these  tables,  the  Orrery  may,  in  less  than  two  minutes 
of  time,  be  rectified  for  the  beginning  of  any  of  these  years ; 
and  then,  all  the  motions,  not  only  for  that  year,  will  be  right, 
but  also  for  334  years  afterward,  without  needing  any  rectifica- 
tion. 

■I 

"  By  comparing  this  description  with  that  of  the  orrery  in 
the  8th  Plate  of  my  Astronomy  (see  Sect.  399),  it  will  be  very 
easily  understood,  particularly  those  parts  which  show  the  paral- 
lelism of  the  Earth's  axis,  the  motion  of  the  Moon's  nodes  and 
apogee."  (Ferguson's  "  Select  Mechanical  Exercises,"  2d  Edit., 
Lond,  1778,  pp.  88—95). 

1/00. 

The  Mechanical  Paradox  (of  1750)  Converted  into 
AN  Orrery  (1755). — Ferguson,  near  the  close  of  his  long 
letter,  given  at  pp.  145  — 148,  mentions,  that  he  kept 
the  Mechanical  Paradox  (in  its  original  form)  "for  six  years 
without  finding  any  person  who  could  explain  the  principles  on 
which  it  acted,  and  then  put  the  Sun  and  Earth,  with  the  eclip- 
tic and  Moon's  orbit,  to  it,  seeing  it  would  then  be  a  kind  of 
orrery."  From  this  remark,  it  would  appear  that  he  con- 
verted his  Mechanical  Paradox  into  the  orrery  form  sometime 
in  the  year  1755.  The  annexed  woodcut  sliows  the  Paradox  in 
its  transformed  orrery  state;  between  the  years  1750  and  1760 : — 
Ferguson  made  several  of  these  Paradox  Machines  and  Orreries; 
but  appears  to  have  forgotten  when  each  was  made — this  may 
account  for  the  discrepancies  in  his  dates  respecting  them.  We 
have  in  our  posses.sion  one  of  these  orreries  made  hy  him  about 
1759.  The  following  is  his  description  of  the  Paradox  Orrery, 
taken  from  his  '*  Select  Mechanical  Exercises." 

•*  Having  solved  the  Paradox,  and  descrilx^d  the  cause  of  the 
different  etlects  which  are  produced  upon  the  three  wheels  F,  G, 
and  H,  we  shall  now  proceed  to  show  some  uses  that  may  be 
made  of  the  machine. 

"  This  machine  is  (as  altered)  so  much  of  an  orrery,  as  is 

suflBcient  to  show  the  difierent  lengths  of  days  and  nights,  the 

vicissitudes  of  the  seasons,  the  retrograde  motion  of  the  nodes 

2  B 
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of  tbe  Moon's  orbit,  the  direct  motion  of  the  upogeal  point  of 
her  orbit,  and  the  inuiiths  in  which  the  Sun  and  Moon  must 
be  eclipsed. 


"  Uu  the  great  iminuveuble  plate  A  (Fig.  1)  ore  the  moiitba  and 
days  of  the  year,  and  the  signs  and  degrees  of  the  zodiac,  ao  placed, 
that  when  the  annual  index  k  is  brought  to  any  given  day  of 
the  year,  it  will  point  to  the  degree  of  the  sign  in  which  the  Sun 
is  on  that  day.  This  index  is  fixed  to  the  moveable  frame  B  I.', 
and  is  carried  roimd  the  immoveable  plate  with  it,  by  means  of 
the  knob  n.  The  carrying  this  frame  and  index  round  the 
immoveable  plat«,  answers  to  the  Earth's  annual  motion  round 
the  Sun,  and  to  the  Sun's  apparent  motion  round  the  ecliptic 
in  a  year. 

"  The  centml  wheel  D  (being  fixed  on  the  axis  a.  which  is  fix«i 
in  the  centre  of  the  immoveable  plate)  turns  the  thick  wtu-el  E 
round  its  owti  axis  by  the  motion  of  the  frame ;  and  the  teeth  of 
the  wheel  E  take  into  the  teeth  of  the  three  wheels  F,  0.  U. 
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whose  axes  turn  within  one  another,  like  the  axes  of  the  hour, 
minute,  and  second  hands  of  a  clock  or  watch,  where  the  seconds 
are  shown  from  the  centre  of  the  dial-plate. 

"  On  the  upper  ends  of  these  axes  are  the  round  plates  I,  K,  L ; 
the  plate  I  being  on  the  axis  of  the  wheel  F,  K  on  the  axis  of 
G,  and  L  on  the  axis  of  H ;  So  that,  whichever  way  these  wheels 
are  aflfected,  their  respective  plates,  and  what  they  support, 
must  be  affected  in  the  same  manner ;  each  wheel  and  plate 
being  independent  of  the  others. 

**  The  two  upright  wires  M  and  N  are  fixed  into  the  plate  I, 
and  they  support  the  small  ecliptic  0  P,  on  which,  in  the 
machine,  the  signs  and  degrees  of  the  ecliptic  are  marked. 
This  plate  also  supports  the  small  terrestrial  globe  e  on  its  in- 
clining axis  /,  which  is  fixed  into  the  plate  near  the  foot  of  the 
wire  N.  This  axis  incUnes  234  degrees  from  a  right  line,  suppos- 
ed to  be  perpendicular  to  the  surface  of  the  plate  I,  and  66^  to 
the  plane  of  the  small  ecliptic  O  P,  which  is  parallel  to  that  plate. 

"  On  the  Earth  e  is  the  crescent  g,  which  goes  more  than  half 
way  round  the  Earth,  and  stands  perpendicular  to  the  plane  of 
the  small  ecliptic  O  P,  directly  facing  the  Sun  Z ;  its  use  is  to 
divide  the  enUghtened  half  of  the  Earth  next  the  Sun  from  the 
other  half  which  is  then  in  the  dark ;  so  that  it  represents  the 
boundary  of  light  and  darkness,  and  therefore  ought  to  go  quite 
round  the  Earth ;  but  cannot,  in  a  machine,  because,  in  some 
positions,  the  Earth's  axis  would  fall  upon  it.  The  Earth  may 
be  freely  turned  round  on  its  axis  by  hand,  within  the  crescent, 
which  is  supported  by  the  crooked  wire  Wy  fixed  to  it,  and  into 
the  upper  plate  of  the  moveable  frame  B  C. 

"  In  the  plate  K  are  fixed  the  two  upright  wires  Q  and  R ; 
they  support  the  Moon's  inclined  orbit  S  T  in  its  nodes,  which  are 
the  two  opposite  points  of  the  Moon  s  orbit  where  it  intersects 
the  ecliptic  0  P.  The  ascending  node  is  marked  Q,  to  which  the 
descending  node  is  opposite,  below  e,  but  hid  from  view  by  the 
globe  e.  The  half  Q  T  e  of  this  orbit  is  on  the  north  side  of  the 
ecliptic  O  P,  and  the  other  half  6  S  Q  is  on  the  south  side  of  the 
ecliptic  The  Moon  Ls  not  in  this  machine :  but,  when  she  is 
in  either  of  the  nodes  of  her  orbit  in  the  heavens,  she  is  then  in 
the  plane  of  the  ecUptic ;  when  she  is  at  T  in  her  orbit,  she  is  in 
her  greatest  north  latitude ;  and  when  she  is  at  S,  she  is  in  her 
greatest  south  latitude. 
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"  In  tlie  plate  L  is  fixed  the  crooked  wire  U  U,  which  points 
downward  to  the  small  ecliptic  0  P,  and  shows  the  motion  of 
the  Moon's  apogee  therein,  and  its  place  at  any  given  time. 

"  ITie  hall  Z  represents  the  Sun,  which  is  supported  by  the 
crooked  wire  X  Y,  fixed  into  the  upper  plate  of  the  frame  at  X. 
A  straight  wire  W  proceeds  from  the  Sun  Z,  and  points  always 
toward  the  centre  of  the  Earth  e ;  but  toward  different  points  of 
its  surface  at  diflferent  times  of  the  year,  on  account  of  the  ob- 
liquity of  its  axis,  which  keeps  its  parallelism  during  the  Earth's 
annual  course  round  the  Sun  Z;  and  therefore  must  incline 
sometimes  toward  the  Sun,  at  other  times  from  him,  and  twice 
in  the  year  neither  toward  nor  from  the  Sun,  but  sideways  to 
him.     The  wire  W  is  calh^d  the  solar  ray. 

"  As  the  annual  index  h  shows  the  Sun's  place  in  the  ecliptic 
for  every  day  of  the  year,  by  turning  the  frame  round  the  axis 
of  the  immoveable  plate  A,  according  to  the  order  of  the  months 
and  signs,  the  solar  ray  does  the  same  in  the  small  ecliptic  0  P ; 
for,  as  this  ecliptic  has  no  motion  on  its  axis,  its  signs  and  de- 
grees still  keep  parallel  to  those  on  the  immoveable  plate.  At 
the  same  time,  the  nodes  of  the  Moon's  orbit  S  T  (or  points 
where  it  intersects  the  ecliptic  0  P)  are  moved  backward,  or  con- 
trary to  the  order  of  signs,  at  the  rate  of  19 J  degrees  every 
Julian  year;  *^  and  the  Moon's  apogeal  wire  U  U  is  moved  for- 
ward, or  according  to  the  order  of  the  signs  of  the  ecliptic, 
nearly  at  the  rate  of  41  degrees  every  Julian  year;  the  year 
being  denoted  by  a  revolution  of  the  Earth  e  round  the  Sun  Z ; 
in  which  time,  the  annual  index  h  goes  round  the  circles  of 
months  and  signs  on  the  immoveable  plate  A.**" 

"  Take  hold  of  the  knob  ?/,  and  turn  the  frame  round  thereby  ; 
and  in  doing  this,  you  will  perceive*  that  the  north  pole  of  the 

190  The  nodeH  of  the  Moon's  orbit  retrogratle  18  degrees  53  minutes  annually. 
In  this  machine,  wheels  37  un<l  39  produce  the  nodal  period,  which  conaUta  of 
6798  days  nearly,  in  184  yean*  =.  6757  days,  showing  an  error  of  41  days,  minus 
the  true  mean  j)erio<l.     (See  also  note  189). 

1*1  A  mean  revolution  of  the  a[»ogee  of  the  Moon's  orbit  ia  accompliabed  iu 
about  3232  days  ;  therefore,  if  3232  .lays  :  360°: :  365^  days  ?— 366|,  or  dei-imally. 
365-25x360  =  1314900-^3232  =  40-683  degrees  or  40*'*4r  ;  that  is.  the  apogt?r 
progresses  in  the  Moon's  orbit  at  the  rate  of  4if  41'  ev«*ry  365|  daya.  The  wheels 
used  in  this  machine  for  pro<lu('ing  an  apogeal  motion,  are  wheels,  one  of  SV 
teeth,  the  other  44  ;  therefore,  39—44  =:  5,  and  44-^5  =  &J  years  for  a  machine 
revolution  of  the  a|K)gee,  whi«h  is  a  |>eriod  of  3212  days  instead  of  8232  days, 
showing  an  eiTor  of  20  days,  minus  in  said  true  mean  (>eriod  of  the  apogee,  thus 
showing  that  the  apogee  pointer  progiesses  in  the  Moon's  orbit  in  toe  machiuc 
at  the  rate  of  40  degrees  56  minutes  jmt  annum 
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Earth  e,  is  constantly  before  the  crescent  g,  in  the  enlightened 
part  of  the  Earth  toward  the  Sun,  from  the  20th  of  March  to 
the  23d  September ;  and  the  south  pole  all  that  time  behind  the 
crescent  in  the  dark ;  and,  from  the  23d  of  September  to  the 
20th  of  March,  the  north  pole  is  constantly  in  the  dark,  behind 
the  crescent,  and  the  south  pole  in  the  light  before  it ;  which 
shows,  that  there  is  but  one  day  and  one  night  at  each  pole,  in 
the  whole  year ;  and  that,  when  it  is  day  at  either  pole,  it  is 
night  at  the  other. 

"  From  the  20th  of  March  to  the  23d  of  September,  the  days 
are  longer  than  the  nights  in  all  those  places  of  the  northern 
hemisphere  of  the  Earth  which  revolve  through  the  light  and 
dark,  and  shorter  in  those  of  the  southern  hemisphere.  From 
the  23d  of  September  to  the  20th  of  March,  the  reverse. 

"  There  are  24  meridian  semicircles  drawn  on  the  globe,  all 
meeting  in  its  poles ;  and  as  one  rotation  or  turn  of  the  Earth 
on  its  axis  is  performed  in  24  hours,  each  of  these  meridians  is 
an  hour  distant  from  the  other,  in  every  parallel  of  latitude. 
Therefore,  if  you  bring  the  annual  index  h  to  any  given  day  of 
the  year,  on  the  immoveable  plate,  you  may  see  how  long  the 
day  then  is  at  any  place  of  the  Earth,  by  counting  how  many  of 
these  meridians  are  in  the  light,  or  before  the  crescent,  in  the 
parallel  of  latitude  of  that  place ;  and  this  number  being  sub- 
tracted from  24  hours,  will  leave  remaining  the  length  of  the 
night  And  if  you  turn  the  Earth  round  its  axis,  all  those  places 
will  pass  directly  under  the  point  of  the  solar  ray,  which  the  Sun 
passes  vertically  over  on  that  day,  because  they  are  just  as  many 
degrees  north  or  south  of  the  equator,  as  the  Sun's  declination 
is  then  from  the  equinoctial. 

"  At  the  two  equinoxes,  viz.  on  the  20th  of  March  and  23d  of 
September,  the  Sun  is  in  the  equinoctial,  and  consequently  has 
no  declination.  On  these  days,  the  solar  ray  points  directly 
toward  the  equator,  the  Earth's  poles  lie  under  the  inner  edge 
of  the  crescent,  or  boundary  of  light  and  darkness ;  and  in  every 
parallel  of  latitude,  there  are  twelve  of  the  meridians  or  hour- 
circles  before  the  crescent,  and  twelve  behind  it;  which  shows 
that  the  days  and  nights  then  are  each  twelve  hours  long  at  all 
places  of  the  Earth.  And  if  the  Earth  be  turned  round  its  axis, 
you  wiU  see  that  all  places  on  it  go  equally  through  the  light 
and  the  dark  hemispheres. 


198  EXTENDED  MEMOIR  OF 

"  On  the  2l8t  of  June,  the  whole  space  within  the  north  polar 
circle  is  enlightened,  which  is  23i  degrees  from  the  pole,  all 
round ;  because  the  Earth's  axis  then  inclines  23^  degrees  to- 
ward the  Sun ;  but  the  whole  space  within  the  south  polar  circle 
is  in  the  dark  ;  and  the  solar  ray  points  toward  the  tropic  of 
Cancer  on  the  Earth,  which  is  23^  degrees  north  from  the 
equator.  On  the  20th  of  December  the  reverse  happens,  and 
the  solar  ray  points  toward  the  tropic  of  Capricorn,  which  is  234 
degrees  south  from  the  equator. 

"  If  you  bring  the  annual  index  h  to  the  beginning  of  Janu- 
ary, and  turn  the  Moon's  orbit  ST  by  its  supporting  wires  Q 
and  R  till  the  ascending  node  (marked  Q)  comes  to  its  place  in 
the  ecliptic  0  P,  as  found  by  an  Ephemeris  or  by  Astronomical 
Tables,  for  the  beginning  of  any  given  year ;  and  then  move  the 
annual  index  by  means  of  the  knob  n,  till  the  index  comes  to 
any  given  day  of  the  year  afterward,  the  nodes  will  stand  against 
their  places  in  the  ecliptic  on  that  day.  And  if  you  move  the 
index  onward,  till  either  of  the  nodes  comes  directly  against  the 
point  of  the  solar  ray,  the  index  will  then  be  at  the  day  of  the  year 
on  which  the  Sun  is  in  conjunction  with  that  node.  At  the 
times  of  those  new  Moons,  which  happen  within  seventeen  days 
of  the  conjunction  of  the  Sun  with  either  of  the  nodes,  the  Sun 
will  he  ecli|>sed ;  and  at  the  times  of  those  full  Moons,  which 
happen  within  twelve  days  of  either  of  these  conjunctions,  the 
Moon  will  be  eclipsed.  Without  these  limits  there  can  be  no 
eclipses  either  of  the  Sun  or  Moon ;  because,  in  nature,  the 
Moon's  latitude  or  declination  from  the  ecliptic,  is  too  great  for 
the  Moon's  shadow  to  fall  on  any  part  of  the  Earth,  or  for  the 
Earth's  shadow  to  touch  the  Moon. 

"  Bring  the  annual  index  i^  the  beginning  of  January,  and 
set  the  Moon's  apogeal  wire  U  U  to  its  place  in  the  ecliptic  for 
that  time,  as  found  by  Astronomical  Tables;  then  move  the  index 
forward  to  any  given  day  of  the  year,  and  the  wire  will  point 
on  the  small  ecliptic  to  the  place  of  the  Moon's  apogee  for  that 
time. 

"  The  Earth's  axis /inclines  always  toward  the  beginning  of 
the  sign  Cancer  on  the  small  ecliptic  O  P.  And,  if  you  set  either 
of  the  Moon's  nodes,  and  her  apogeal  wire,  to  the  beginning  of 
that  sign,  and  turn  the  plate  A  al)out,  until  the  Earth's  axis 
inclines  toward  any  side  of  the  room  (suppose  the  north  side), 
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and  then  move  the  annual  index  round  and  round  the  immove- 
able plate  A,  according  to  the  order  of  the  months  and  signs 
upon  it,  you  will  see  that  the  Earth's  axis  and  beginning  of 
Cancer  will  still  keep  toward  the  same  side  of  the  room  without 
the  least  deviation  from  it ;  but  the  nodes  of  the  Moon's  orbit 
S  T  will  turn  progressively  towards  all  sides  of  the  room,  con- 
trary to  the  order  of  signs  in  the  small  ecliptic  0  P,  or  from 
east,  by  south,  to  west,  and  so  on  j  and  the  apogeal  wire  U  U  will 
move  the  contrary  way  to  the  motion  of  the  nodes,  or  according  to 
the  order  of  the  signs  in  the  small  ecliptic,  from  west,  by  south, 
to  east,  and  so  on  (juite  round.  A  clear  proof  that  the  wheel  F, 
which  governs  the  Earth's  axis  and  the  small  ecliptic,  does  not 
turn  any  way  round  its  own  centre ;  that  the  wheel  G,  which 
governs  the  Moon's  orbit  O  P,  turns  round  its  own  centre  back- 
wards, or  contrary  both  to  the  motion  of  the  frame  B  C  and 
thick  wheel  E ;  and  the  wheel  H,  which  governs  the  Moon's 
apogeal  wire  U  U,  turns  round  its  own  centre,  forward,  or  in 
direction  both  of  the  motion  of  the  frame,  and  of  the  thick  wheel 
E,  by  which  the  three  wheels  F,  G,  and  H,  are  afifected. 

"  The  wheels  D,  E,  and  F,  have  each  39  teeth  in  the  machine  ; 
the  wheel  G  has  37,  and  H  44 ;  as  shown  in  Fig.  2. 

"  The  parallelism  of  the  Eiirth's  axis  is  perfect  in  the  ma- 
chine ;  ^^^  the  motion  of  the  apogee  very  nearly  so ;  the  motion  of 
the  nodes  not  quite  so  near  the  truth,  though  they  will  not  vary 
sensibly  therefrom  in  one  year.  But  they  cannot  be  brought 
nearer,  unless  larger  wheels,  with  liigher  numbers  of  teeth,  are 
used^^^ 

"  In  nature,  the  Moon's  apogee  goes  quite  round  the  ecliptic 
in  eight  years  and  312  days,  in  direction  of  the  Earth's  annual 
motion ;  and  the  nodes  go  round  the  ecliptic  in  a  contraiy  di- 
rection, in  eighteen  years  and  225  days.  In  the  machine,  the 
apogee  goes  round  the  ecliptic  O  P  in  eight  years  and  four-fifths 
of  a  year,  and  the  nodes  in  eighteen  years  and  a  half 

1^  By  this  is  meant  that  the  parallelism  does  not  alter  or  deviate  from  a  given 
fixed  point  at  a  great  distance,  and  is  therefore  a  perfect  parallel  motion.  The 
axis  of  the  Earth  does  not  preserve  its  parallelism  in  its  revolutions  round  the 
San,  bat  makes  a  circle  round  the  pole  of  the  ecliptic  in  25920  solar,  or  25868 
sidereal  years. 

193  The  progressive  motion  of  the  apogee,  and  retrograde  motion  of  the  nodes, 
worked  by  wheels  44  and  37  respectively,  is  simply  a  question  of  **fa8t  and  slow 
motion^"  compared  with  the  wheel  39,  whose  value  is  0  ;  and  thus  is  the  cause  of 
the  phenomena  arising  out  of  the  performance  of  the  wheels.  For  higher  num* 
bers  of  wheel  teeth,  see  note  189. 
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"  Notwithstanding  the  difference  of  the  numbers  of  teeth  in 
the  wheels  F,  G,  and  H,  and  their  being  all  of  equal  diameters, 
they  take  tolerably  well  into  the  teeth  of  the  thick  wheel  E, 
because  they  are  made  of  soft  wood.*^  But  if  they  were  made  of 
metal,  the  wheel  £  in  Fig.  1,  ought  to  l)e  made  of  the  shape  of 
E  (seen  edgewise)  in  Fig.  2,  with  very  deep  teeth :  and  the 
wheels  F,  G,  and  H  in  Fig.  1,  of  diameters  proportioned  to  their 
respective  numbers  of  teeth,  as  F,  G,  and  H  in  Fig.  2 ;  And  then, 
the  teeth  of  these  three  wheels  would  be  of  equal  sizes  with 
those  of  the  wheel  E  wherein  they  work ;  and  the  motions  would 
be  free  and  easy,  without  any  pinching  or  shake  in  the  teeth," 
(Vide  "  The  description  and  use  of  a  new  machine  called  The 

IM  Tln»  is  undoubtedly  the  proper  method  of  constructing  such  a  machine  ; 
Imt  AS  the  thick  xcherl  would  require  to  be  made  up  of  three  distinct  wheels,  it 
could  no  longer  be  called  a  machine  of  **Jivf  wheels,"  as  it  would  then  have  skven 
WHKELM  in  it.  To  have  wheels  made  of  soft  wood,  so  that  they  might  act  better, 
is  a  method  that  cannot  be  recommended.  When  orreries  of  any  description  what- 
ever, are  to  be  made,  brass  will  be  found  the  l>est  and  most  suitable  material 
for  the  wheels,  &c.  The  only  recommendation  in  favour  of  wooden  wheels 
is,  that  as  the  teeth  in  them  are  generally  cut  into  a  triangular  sbajpe.  they 
the  more  i-eadily  accommodate  themselves  to  irregularities  of  the  pitch  line  of 
action. 

As  formerly  noted,  we  have  in  our  {K>ssession  one  of  these  Mechanical  Paradox 
Orreries,  made  by  Ferguson.  It  belonged  to  his  son,  the  late  John  Ferguson, 
Esq.,  after  whose  death,  it  came  into  tlie  jMissession  of  James  L.  Kutherfurd, 
Vjfiq.f  Edinburgh,  from  whom  we  received  it  in  February  1864,  which  we  here  ac- 
knowledge with  thanks. 

The  large  immoveable  circle  in  this  machine  is  made  of  hanl  mahogany,  and  is 
15  inches  in  diameter,  by  1  inch  thick.  The  frame  containing  the  wheel-work 
is  also  of  mahogany,  10  inches  long,  4|  inches  broad,  and  l-im-ii  thick,  held  to- 
gether by  four  short  pillai-s  of  tlic  same  material.  (The  five  wheels  are  all  of 
brass,  and  in  high  numbers). 

Hound  the  edge  of  tlie  large  immoveable  «'ircle  there  is  a  jtniier  edging  1  inch 
broad,  having  on  it,  in  pen  and  ink  printing,  the  Names  of  tne  Months,  with 
tlieir  Divisions,  &c.  The  Sun,  in  the  centre,  is  represented  by  a  gilded  ball  2 
inches  in  diameter.  Tlie  Kartb  is  an  ivory  ball,  having  engraven  on  it  24  meri- 
dian lines,  polar,  troi>icul,  and  equinoctial  i-ircles.  Surrounding  the  Karth  is  a 
mahogany  hori/cm  3|  inches  in  exterior  diameter,  the  surfu<  e  of  whi«h  is  covere»l 
with  jMiiKT,  and  has  on  it,  printe<l  by  ikmi,  the  Names  of  the  Signs  of  the  E**lip- 
ti«',  and  its  Hivisions  ;  e,\terior  to  this  isanotluT  circle  of  mahogany,  lying  at  thf 
angle  of  5li  degrees  ;  this  rejuewnts  the  Moon's  orbit — its  surface  is  i>a|»ere<i,  and 
has  printed  on  it,  by  |>en,  ligures  of  the  Sun  an«l  M(K)n,  and  the  usual  degrees, 
kv.,  the  exterior  <liamcter  of  which  is  fij  inches.  Directly  un<ier  the  Sun.  there 
is  a  }»a]>er  disc,  with  a  variety  <»f  circles  descriWd  »»n  It,  and  within  them, 
neatly  printed  by  jjcn,  the  years,  in  figures,  fn)in  17»»<»to  1800  inclusive.  Within 
them  is  a  lunai  circle,  having  the  following  : — **  Thr  Timr  of  the  Mean  Snr  Mottn 
in  Janiutrif,  aiut  of  thf'  Conjunction  vf  ihf  Sun  trith  thf  Monti's  Ascfn*iin(f  Sotif :  " 
and  in  another  .s|»ace  is,  '*  //»  A'v//>  Ymr.s^  on  Jan.  ntut  Frh,,  adit  1  dny  to  thf 
time  found  by  this  inslnivieni ;  "  and  near  to  this  is  "7.  Ferrfuson,  inrt.  rt  fecit." 
All  the  jK-n  and  ink  printing  is  in  the  autograph  of  Ferguson,  verj'  neatly  done ; 
there  is  no  date,  but  as  its  Tables  In-gin  with  tlie  vear  17*50,  it  may  bo  infermi, 
that  it  would  l>e  made  al)out  that  time.  1')ie  machine  is  still  in  excellent  condi- 
titm  and  working  onler,  and  is  a  cuiioKity. 
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Mechanical  Paradox,"  pp.  9 — 16 ;  also,  his  "  Select  Mechanical 
Exercises,"  pp.  57 — 71.) 

In  the  year  1755,  Ferguson  was  in  Cambridge — delivering 
his  course  of  lectures  on  Astronomy,  Mechanics,  &c.  As  to  his 
success,  we  have  no  accounts ;  while  there,  he  frequently  visited 
the  Rev.  Professor  Ludlam  and  Mr.  Edward  Waring,  the  Mathe- 
matician; from  the  former  he  received  a  sketch  plan  of  his 
ingenious  "  Perpetual  Day  of  the  Month  Shifting  Apparatus ; " 
and  from  the  latter,  "  An  Ajstronomical  Problem,  with  the  Rule 
for  its  Solution."  As  the  problem  is  a  curious  one,  we  here  give 
it  a  place,  along  with  another  way  of  solving  it,  by  Dr.  John 
Ford  of  Bristol 

Mr.  Waring's  Problem  on  the  Conjunction  of  the  Planets ;  and 
Formula  for  its  Solution.^^* 

"  The  pe)*iodical  times  of  tlve  six  primai^j  planets  being 
given,  and  supposing  them  to  have  been  all  at  once  in  a  line 
of  conjunction  vnth  the  Sun,  to  find  how  much  time  wovldj 
elapse  before  they  were  all  in  a  line  of  conjunction  v:ith  the 
Sun  a^ain." 

"  Let  a,  6,  c,  c/,  e,  /,  be  respectively  equal  to  the  periodical 
times  or  revolutions  of  the  six  planets  about  the  Sun ;  a  being 
the  longest,  or  Saturn's  period ;  b  the  next  longest,  or  Jupiter  s ; 
c  the  next,  or  Mars's ;  d  the  next,  or  the  Earth's ;  e  the  next,  or 
Venus's ;  and  /  the  shortest  period  of  all,  which  is  Mercury's ; 
and  let  p,  qp,  rqp,  srqp,  &c.,  be  equal  to  the  diflference  or 
time  between  the  succeeding  conjunctions  of  any  two,  three, 
four,  &c.,  of  them.  Tis  evident  that  g,  r,  s  (the  multipliers) 
must  be  whole  numbers,  })ecansc  the  num))ers  of  conjunctions 
are  so. 

"  The  time  between  the  conjunctions  of   the  first  two  is 

r=7>;  that  of  the  first  three  is  ^-^^^qp  (where  n  is  any 
number  assumed,  to  make  q,  a  whole*  number)  or,  which  is  the 
same,  ^^^  =q:  ^^^^  being  reduced  to  its  lowest  denominator, 
q  will  be  equal  to  the  numerator  of  that  fraction.     Tn  the  same 

IW  Mr.  tMwanl  Waring,  an  eminent  Mathoniatieian,  ^\ho  aftcrwanis  beraine 
Professor  of  the  Mathematics  at  Cambridge,  and  was  the  author  of  the  following 
workM  : — **  Probfniv*  Cmicerninrf  hUerpolnfions ;"  **  Oii  the  (intrral  Rrsoht- 
tirni  of  Algebraical  Equations."  **  On  f/if  Rrsolntion  of  Attractive  Pmc^s;" 
**  Problems  in  Equations;''  **  On  smnr  ProfKrties  of  the  Sum  of  the  Division  of 
Numbers :"  **  On  Finding  the  Values  of  Algebra  ical  QuantMies  by  Converging 
fferies/'  Ac.  He  die<l  in  the  year  1798,  aged  64  ;  and  eonsequcntly,  in  the  year 
when  h«  met  Ferguson  in  (/anibridge,  he  would  be  in  the  21  at  year  of  his  age. 

2c 
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manner,  r  will  be  equal  to  the  numerator  of  the  fraction  ^^-- 
reduced  to  its  lowest  denominator,  a  will  be  equal  to  the  numer- 
ator of  the  fraction  a-^^rqp*  reduced  to  its  lowest  denominator ; 
and  so  on,  from  the  slowest  to  the  quickest  revolving  bodies  in 
the  system ;  by  which  means,  the  times  of  all  their  conjunctions 
may  be  found."  (Ferguson*s  "  Tables  and  Tracts."  Lond,  1767, 
pp.  141,  142). 

Dr.  John  Ford's  method  for  Solving  the  same  Problem. — (Sent 
by  him  to  Ferguson — probably  about  the  same  period — 1755.) 

"  This  problem  may  be  solved  by  a  different  method  as  fol- 
lows, for  which  I  am  obliged  to  my  generous  friend  Mr.  John 
Ford,  Surgeon  in  Bristol  *^^ 

"  Let  A,  B,  C,  D,  E,  F,  stand  for  the  six  planets,  beginning 
with  Saturn,  and  ending  with  Mercury ;  and,  a,  fc,  c,  d,  e,  /,  be 
the  times  of  their  periodical  revolutions  respectively ;  Then,  by 
a  known  rule,*®^  the  synodical  period,  or  conjunction,  of  A  and 
B,  will  be  the  time  ^ ;  and  that  of  B  and  C  will  be  ^^ ;  that  of 

C  and  D  will  Ikj  ^ ;  that  of  D  and  E  will  be  j^-g ;  and  that  of 

E  and  F  will  be  ^^ 

"  Now  it  is  obvious,  that  A  and  B  can  never  be  in  conjunc- 
tion but  in  the  time  ^*'^,  or  some  multiple  of  it ;  neither  can  B 

and  C  be  in  conjunction  but  in  the  time  ^^,  or  some  multiple 
of  that  time.  A,  B,  and  C,  will  therefore  be  in  conjunction 
when  ^||  is  equal  to  ^^,  where  m  and  it  represent  two  integer 
numbers,  prime  to  each  other;  which,  being  respectively  multi- 
plied into  j^  and  ^^  shall  make  the  two  products  equal  And 
these  two  numbers  are  easily  discovered ;  for,  by  supposition. 
~-^  is  equal  to  ^^ ;  therefore,  in  n'.:j^^:  J^^.  Reduced  there- 
fore, ^  and  ^^  into  integers  of  the  least  dimensions  (as  minutes, 
or  seconds  of  time),  which  shall  have  the  same  proportion  to 
each  other  as  these  numbers  have ;  and  you  will  have  the  mul- 
tipliers 111  and  ??,  and  consequently,  the  synodical  period  or  con- 
junction of  A,  B,  and  C;  which  we  shall  call  R.     In  the  same 

J^'  Mr.  John  Fonl  waa  an  eminent  Surgeon  in  Bristol  in  the  middle  of  last 
century,  '*  wus  an  excellent  Mathematician,  and  had  a  general  knowle<lge  of  the 
Mivcral  branches  of  Natural  and  Experimental  Philosophy,  and  assiBtfd  Mr.  Fer* 
guson  in  di8|)08ing  of  tickets  for  his  lectures  in  Bristol,  and  was  altogether  a  ino«i 
worthy  man."     (Ext.  letter  from  Bristol  in  1832). 

1*7  The  rule  is, — After  the  planctarv'  periods  are  made  prime,  multiply  them 
together,  and  then  divide  by  their  diti'ercnce,  and  the  quotient  will  be  the  tim«j 
of  coigunction.     See  alao  Mr.  Ford's  Ex])lanations  in  hia  p«per  here  quoted. 
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manner  may  the  synodical  period  of  C,  1),  and  E,  be  investi- 
gated, which  we  call  S ;  then  find  two  prime  numbers  r  and  8  in 
their  lowest  dimensions,  which  shall  have  the  same  proportion 
to  each  other  as  the  times  R  and  S ;  then  will  r  S,  or  its  equal 
Sr,  give  the  S3modical  period,  or  conjunction,  of  the  five  planets 
A,  B,  C,  D,  and  E,  which  characterize  by  T.  Find  lastly,  the 
synodical  period  of  E  and  F,  by  the  rule  ^^  which  denote  by  X ; 
and  the  least  integer  number  f,  a*,  in  the  same  proportion  to  each 
other  as  T  and  X  being  found,  tX  or  xT  will  be  the  sjmodical 
period,  or  conjunction  of  the  six  primary  planets  A,  B,  C,  D,  E,  F ; 
or  the  time  that  must  elapse  between  any  conjunction  of  them 
all,  and  the  next  succeeding  conjunction.  Which  time,  being 
divided  by  the  time  of  the  periodical  revolution  of  each 
planet,  will  show  how  many  revolutions  each  planet  has  then 
made. 

"  There  are  several  ways  of  finding  the  al)ove-mentioncd 
prime  integer  numbers  or  multipliers  ;  but  the  following  is  very 
convenient  and  easy. 

"  Let  J  and  ^  be  two  of  the  fractions.  Multiply  the  denomi- 
nator of  the  first  into  the  numerator  of  the  second,  and  vice 
versa ;  then  strike  out  both  the  denominators,  by  which  process 
the  above  fractions  become  a  d  and  b  c;  which  numbers  are  in 
the  same  proportion  as  the  fractions ;  and,  if  they  are  prime  to 
each  other,  are  the  numbers  required.  But  if  they  are  not 
prime,  divide  them  by  their  greatest  common  divisor,  in  order 
to  reduce  them  to  their  lowest  denomination. 

"  The  reason  why  these  numbers  must  be  prime  integers  is 
plain  :  for,  if  they  were  not  so,  we  should  not  have  the  synodic 
period  required,  but  some  multiple  of  it ;  and  if  they  were  not 
integers,  we  should  not  have  exact  multiples  of  the  lower  synodic 
periods  from  which  we  deduce  the  higher. 

"  To  facilitate  calculations  which  may  be  made  on  these  prin- 
ciples, I  shall  subjoin  the  following  Table,  which  shows  the  an- 
nual periods  of  the  primary  planets,  reduced  to  hours ;  and  their 
synodic  periods,  taken  two  by  two  progressively.  But  although 
the  synodical  periods  of  the  planets,  taken  two  by  two,  is  so 
short,  it  must  not  be  imagined  that  the  synodical  periods  of 
three  planets  must  be  proportionably  so  too.  The  synodic 
period  of  the  Earth  and  Venus  (by  the  Table)  is  1  year  218  days 
17  hours ;  and  that  of  Venus  and  Mercury  is  144  days,  12  hours ; 
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but  the  synodical  period  of  these  three  planets  is  upwards  of 
5,500  years.*^ 

"  If  the  periods  of  the  three  planets  l>e  so  incommensurate, 
how  much  more  so  must  be  the  periods  of  the  six  revolving 
primaries  of  our  system  ?  Indeed  we  here  cannot  but  see  and 
admire  the  wisdom  and  providence  of  the  Supreme  Being  ! 
For,  had  the  times  of  the  annual  revolutions  of  the  several 
planets  been  more  commensurate,  the  present  arrangement  of 
our  system  would  doubtless  have  been  greatly  disturbed  by  the 
conspiring  attractions  of  the  six  bodies,  when  they  happened  to 
he  in  conjunction ;  an  arrangement  which,  from  the  goodness  of 
the  Almighty,  we  must  conclude  to  be,  in  its  present  state,  the 
best  adapted  to  answer  the  purposes  for  which  the  system  was 
created." 

N«mei  of  the  PUncU.  '^^^^  H^^"^  R«ToIutioii. 

^^•uic*  VI  Mi«  m^wiivw.  reduced  to  houri. 

Saturn,     ....     258223  h.«=:  a 
Jupiter,      ....  103980 

Mare, 16487 

Earth, 8766 

Venus, 6393 

Mercury, 2111 

Their  synodic  periods  or  conjunctions  with  each  other  (as  under), 

Names  of  the  planets.      Y.     D.     H.         Hour*. 

Saturn  and  Jupiter,  19  313  10=  174076=^*^ 
Jupiter  and  Mare,  2  85  21=  19593=^^ 
Mare  and  the  Earth,  2    49  10=   18718=—, 

e—a 

Earth  and  Venus,  1  218  17=  14015=£^^ 
Venus  and  Mercur>',  0  144  12=     3468=^ 

198  Thp  followiiic  is  an  arithmetical  ilhistration  of  the  proceas:- — 
tor  the  conjunction  of  the  Earth  and  Venus, 
365  days  6  hours  =r  8766  hours  in  the  Earth's  year. 
224  d(J.  17    do.     =  5393      do.      Venus's  do. 
Multiply  these  hours  together,  and  then  divide  by  their  difference. 

8[66x5393  =  r7.'75oS  «"''  47275038^3373  =  14015-7  hours  for  the  co^jon.- 

tion  of  the  Earth  and  Venus. 

For  the  conjunction  of  Venus  and  Mercur}'. 
224  days  17  hours  =:  5393  hours  in  Venus's  year. 
87  do.    23    do.     =2111     do.         Mercurysdo. 
As  Iwfoi-e,  multiply  the  hours  together,  and  divide  by  their  difference. 

539372111  =Tr3W28'  ""'^  11384623^3283  =  3468  8  hou™  for  th,  coigunc- 

tion  of  Venu^  and  Mercury. 

Then,  as  140157  and  3468  8  are  prime  to  each  other,  multiply  them  together, 
and  reduce  to  years,  Ac. 
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To  illustrate  the  use  of  this  Table,  let  it  be  required  to  find 
the  synodical  period  or  conjunction  of  the  Earth,  Venus,  and 
Mercury. 

That  of  the  Earth  and  Venus  14015  hours =^;  and  that  of 

Venus  and  Mercury  3468  hours =^'^ 

Therefore,  from  what  has  been  already  laid  down,  the  synodi- 
cal period  of  the  three  planets  will  be  when  mx  14015  is  equal 
to  nx3468 ;  or  when  min:: 3468 :  14015  ;  but  these  numbers 
being  integers,  and  in  their  lowest  terms  already,  they  require  no 
reduction.  Therefore,  3468x14015  gives  the  synodical  period 
of  the  three  planets =48604020  hours=5544  years  221  days  12 
hours.  The  reader  may  proceed  to  find  out  the  synodic  periods 
or  conjunctions  of  the  rest,  according  to  the  foregoing  niles."  ^^ 
(Vide  "  Tables  and  Tracts."     Lond,  1767,  pp.  141—149). 

140157  X  3468-8  =  5546  13964  years  =  5546  y.  50  d.  53  m.  for  the  conjunc- 
tion of  the  Earth,  Venus,  and  Mercury.  Or  if  we  take  the  rough  figures  of  Mr. 
Ford,  as  here  given,  1 4015  X  3468  =  48604020-^-8766  =  5544  60643  years  = 
6544  y.  221  d.  11  h.  58  m.,  or  in  round  uumbers,  5544  y.  221  d.  12  h.  as  above. 

IW  Tliis  question,  in  order  to  be  proi>erly  treated,  ought  to  have  its  yearly 
fteriods  of  revolutions  reduced  to  seconds.  About  40  years  ago,  we  reduced  the 
sidereal  revolutions  of  all  the  then  known  planets  to  seconds,  and  made  them 
prinu  to  each  other  (as  by  the  foregoing  rule),  and  found  out,  to  great  minute- 
ness, the  conjunctive  period  of  ail  the  planets.  At  this  distance  of  time,  we  still 
recollect  the  tedious  operation.  But,  were  the  following  put,  and  an  answer 
demanded,  we  would  not  envy  the  party  who  proposetl  to  himself  the  task  of 
solving  it, — viz.  Sup[)ose  Mercury,  Venus,  the  Earth  and  Moon,  Mars,  Jupiter 
and  satellites,  Saturn  and  satellites,  Uranus  and  satellites,  and  Neptune  and 
satellites,  o^  to  be  in  a  line  of  conjunction  with  the  Sun.  How  much  time 
would  elapse  before  thoy  were  all  in  a  conjunctive  line  again  ? 

The  subject  of  planetary  revolutions  may  be  familiarly  illustrated  thus  : — 
Supfiose  two  men  profKxse  to  walk  round  a  circle,  and  that  one  of  the  men  can  walk 
round  it  in  3  minutes,  the  other  in  5  minutes.  After  starting  to  walk  round  the 
circle — with  the  relative  velocities  given,  how  much  time  wiU  elapse  before  they 
meet  or  come  into  conjunction  ? — As  the  3  and  the  5  are  prime  to  each  other  ; 
Role. — Multiply  the  times  of  velocity  into  each  other,  anfl  divide  by  their  dif- 
ference, thus, — 3x5  =  15,  and  3 — 5  =  2  for  a  divisor  ;  hence,  we  have -f^,  or 
15-7-2  ^  7^  minutes  for  the  time  that  elapses  before  they  meet. 

Again,  Suppose,  as  in  the  first  ease^  the  times  of  revolution  are  3  and  5 
roinutesi,  and  that  both  men  start  from  a  given  \to\\\X  to  walk  round  the  circle 
in  contrary  directions — how  much  time  would  elai)se  before  they  both  met? 
Rule — the  numbers  3  and  5  being  prime  to  each  other. — Multiply  the  times  of 
revolution  together,  and  add  the  times  for  a  divisor, — thus,  3x5=15,  and  3-|-5 
=  8  for  a  divisor  ;  therefore,  -^  is  the  fractional  expression — reduced,  15^8=: 
1|  minutes,  or  in  1  minute  52^  seconds,  for  the  time  of  a  conjunctive- meeting 
when  going  round  the  said  circle  in  contrary  directions.  One  example  more. — 
The  minute-hand  of  a  watch  revolves  round  the  dial-j)late  in  an  hour ;  the  hour- 
hand  in  12  hours.  Suppose  they  are  exactly  in  conjunction  at  XII.  o'clock  ; 
when,  after  leaving  the  All.,  will  these  two  hands  again  meet?  Here  we  have 
1  hour  and  12  hours,  and  1 — 12 -U  ;  hence,  we  have  |^,  that  is,  the  two  hands 
come  into  coigunction  11  times  in  12  hours.  Therefore,  if  11  :  60  m.:  :  12? — 
60  X 12  =  720-5-11  =  fi^i*  minutes,  the  time  that  must  elapse  before  the  two  hands 
meet,  that  is,  they  meet  at  bf^  minutes  past  1  o'clock  ;  and  by  multiplying  the 
5^r  minutes  by  2,  3,  4,  5,  Ac,  it  will  give  the  number  of  minutes  past  2,  3,  4, 
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One  of  our  notes  informs  us  that  "  Ferguson  was  of  a  serious 
turn  of  mind ; — besides  writing  on  his  favourite  sciences,  his  pen 
was  not  unfrequently  employed  on  theological  subjects,  explain- 
ing hard  questions,  or  in  refutation  of  infidel  opinions"  He 
wrote  at  least  papers  on  the  following  topics : — 1st,  "  On  tlie 
UocisteTice  of  Light  before  the  Creation  of  the  Sun"  2d,  **  On 
the  going  back  of  the  Sun  on  thie  Sun-Dial  of  Ahaz"  3d,  "  On 
the  Name  and  Number  of  the  Apocalyptic  Beast ; "  and  "  On 
tlie  Birth  and  Crucifixion  of  Christ ."  Of  the  two  first  men- 
tioned papers,  we  can  find  no  trace ;  but  we  were  successful  in 
obtaining  copies  of  the  two  last  papers,  from  the  original  in  the 
possession  of  our  late  friend,  Mr.  Upcott,  Islington,  London, 
who,  when  we  were  on  a  visit  to  him  in  1831,  kindly  allowed 
us  to  take  transcripts  of  them.  Paper  No.  3  will  be  found 
under  date  1759.     The  following  is  a  copy  of  No.  4  paper : 

"On  THE  Birth  and  Crucifixion  of  Christ. — The  Years 
of  our  Saviours  Birth  and  Crucifixion  ascertained,  and  the 
Darkness  at  the  time  of  the  Crucifixion  proved  to  be  Super- 
natural 

Tlie  Vulgar  Era  of  Christ's  birth  was  never  settled  till  the 
year  527,  when  Dionysius  Exigiius,  a  Roman  Abbot,  fixed  it  to 
the  end  of  the  4713th  year  of  the  Julian  Period,  which  was  four 
years  too  late.  For  our  Saviour  was  bora  before  the  death  of 
Herod,  who  sought  to  kill  him  as  soon  as  he  heard  of  his  birth. 
And  according  to  Josephus  (B.  XVII.,  ch.  8),  there  was  an 
eclipse  of  the  Moon,  in  the  time  of  Herod's  last  illness ;  which 
Eclipse  appears,  by  our  Astronomical  Tables,  to  have  been  in 
the  year  of  the  Julian  Period  4710,  March  13th,  at  3  hours  past 
midnight  at  Jerusalem.  Now,  as  our  Saviour  must  have  been 
born  some  months  before  Herod's  death,  since  in  the  interval 
he  was  carried  into  Egypt,  the  latest  time  in  which  we  can  fix 
the  true  Era  of  his  birth  is  about  the  end  of  the  4709th  year  of 
the  Julian  Period. 

and  5  o'clock,  when  they  meet  after  these  hours,  in  the  2ti,  3<J,  4th,  and  5th  rerolii- 
tions,  Ac.,  or  as  follows  : — There  are  60  minutes  round  the  dial-plate  of  a  wat4>h  ; 
therefore,  \\A%  ^  f  SS-  ^^^  720-^660  =  1^  minutes  =  l^y  hours  ;  that  is  at 
.l^r  minutes  alter  1  o'clock  ;  also,  660  :  60  : :  720  ?— 720  X  60  =  43200 -H 660  =  65^ 
miimtes  i>a.st  XII.,  which  is  1  hour  r>^  minutes  for  the  time  of  first  meeting  «»i 
the  minute  and  hour-hand  after  they  leave  XII.  These  examples  and  rulen  an? 
given  to  familiarise  the  subject  of  planetary  motion,  and  it  is  to  )ye  hoped  that, 
to  some,  they  may  prove  useful  on  certain  occasions.     {See  note  5^). 
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Concerning  the  time  of  our  Saviour's  entering  upon  his 
public  ministry  (which  may  be  called  the  time  of  his  appear- 
ance, because,  till  then,  he  was  not  publicly  known,  so  as  to  be 
talked  of),  and  also  concerning  the  time  of  his  death,  there  is  a 
remarkable  prophecy  in  the  IXth  Chapter  of  the  Book  of  Daniel, 
from  the  24th  verse  to  the  end ;  which  is  in  our  English  transla- 
tion as  follows : — 

Ver.  24.  Seventy  weeks  are  determined  upon  thy  people, 
and  upon  thy  holy  city,  to  finish  tlie  transgression,  and  to 
make  an  end  of  sins,  and  to  make  reconciliation  for  iniquity, 
and  to  brvng  in  everlasting  righteousness,  and  to  seal  up  the 
vision  and  j/ivphecy,  and  to  anoint  the  most  Holy. 

Ver.  25.  Know  therefore  and  understand,  that  from  the 
going  forth  of  the  commandment  to  restm^e  and  to  build  Jeru- 
saiem,  unto  the  Messiah  the  Prince  shall  he  seven  weeks  ;  aiul 
threescore  and  two  weeks  the  street  shall  he  huilt  again,  and 
the  wall,  even  in  traiihlous  times, 

Ver.  2G.  And  after  threescore  and  two  weeks  shall  Messiah 
be  cut  off,  hut  not  for  himself:  and  the  people  of  the  pHnce 
thai  shall  come,  shall  destroy  the  city  and  the  sanctuary,  and 
the  end  thereof  shall  he  with  a  flood,  and  unto  the  end  of  tlie 
war  desolations  are  determined. 

Ver.  27.  And  he  shall  confirm  the  covenant  with  many  foi* 
one  week :  and  in  the  midst  of  tlce  week  he  sliull  cause  the 
sacrifices  and  the  oblation  to  cease,  and  for  the  overspreading 
of  ahominaiions  lie  shall  make  it  desolate,  even  until  the  con- 
summation,  and  that  determined  shall  he  poured  upon  the 
desoUUe. 

In  the  Hebrew,  there  are  no  stops  nor  pointings  to  any 
words  or  sentences ;  and  in  the  above  translation,  one  part  of 
the  25th  verse  is  most  injudiciously  pointed  with  a  semicolon 
at  seven  weeks ;  which  ought  to  run  thus, — seven  weeks  and 
threescore  and  two  weeks. 

In  the  24th  verse,  what  we  have  rendered  prophecy,  is 
prophet  in  the  original ;  and  in  some  translations,  which  I  have 
procured  from  those  who  understand  the  Hebrew  very  well, 
instead  of  vision  and  prophecy,  it  is  rendered  visions  ami 
prophets. 

In  ver.  27th,  where  we  have  it  the  midst  of  the  week,  all 
the  translations  I  have  procured  render  it  the  half  part  of  the 
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week;  which  may  be  taken  either  for  the  first  or  last  part 
of  it. 

In  the  same  verse,  where  we  have  it,  A  fid  Ive  ahull  conjviiu 
ike  covenant  unth  Tnany  fm^^yne  week;  some  translations  render 
it,  Aiul  in  one  week  a  covenant  ahull  he  confirmed  with  many. 
Now  let  the  whole  be  put  together,  agreeable  to  this  transla- 
tion, without  dividing  it  into  verses  (which  is  only  a  modem 
invention),  but  pointing  it  here  and  there  for  the  sake  of  read- 
ing, and  it  will  run  thus, — 

Seventy  weeks  are  determined  wj/on  thy  people  aiid  thy 
holy  city,  tofiniah  the  tranagreaaiona  and  to  make  an  end  of 
aina ;  and  to  make  reconciliation  for  iniquity,  and  to  Irring 
in  everlasting  righteouaneaa,  aiid  to  aeal  up  the  viauyna  and 
propheta,  and  to  anoint  the  moat  holy.*  Know  tlierefore,  and 
underatand,  that  from  the  going  forth  of  the  commandment  to 
restore  and  build  Jeruacdem,  vinto  the  MeaaiaJi  the  pri/nee,  shall 
he  aeven  weeks  ami  threescoi*e  and  two  weeks :  the  street  shall 
he  huilt  agahiy  and  the  wall,  even  in  tiwhlous  times.f  And 
after  threescore  and  two  weeks  aludl  Meaaiah  he  cut  off,  but  not 
foi'  himaelf  (A  nd  the  people  of  the  prince  that  ahall  come  diall 
deatroy  the  city  and  aanctuary,  and  the  end  thereof  shall  he 
with  a  flood ;  and  unto  the  end  of  the  war  deaolationa  art 
determined).  And  in  one  week  a  covenant  shall  he  confirmed 
u*ith  many,  and  in  half  part  of  tlte  week  HE  J  ahull  abolish  the 
sacrifices  and  offerings.  And,  for  tlie  overspreading ^  of 
abominations  he  ahull  make  desolate  ei'en  unto  consuming ; 
and  that  which  is  determined  shall  be  poured  upon  the  de- 
solate. 

Tis  evident  that  the  first  part  of  this  prophecy  relates  to 
the  coming  of  Christ ;  to  his  being  put  to  death,  not  for  himself , 
but  for  the  sins  of  mankind,  by  which  great  sacrifice  he  was  to 
put  an  end  to  all  other  sacrifices  and  offerings ;  to  his  intniduc- 
ing  the  righteousness  of  ages,  and  sealing  up.  or  putting  au 
end  to  prophecies.  And  that  the  latter  part  mentions  the 
destruction  of  Jerusalem,  in  a  very  emphatic  and  striking 
manner. 


*  Some  traiislttte  this  the  holy  of  IwtUx,  ami  Mr.  Purver,  tki  rery  holy  one. 

f  By  most  trRnsIutont,  j;i  thf  sfraigfUnrsH  of  timet. 

t  Tlie  Messiah. 

$  Whig,  iu  the  Hel»rcw  language.  J.   F. 
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In  the  seventh  chapter  of  Ezra,  we  have  an  account  of  a 
very  ample  and  full  commission  (or  commandment)  which  was 
given  by  King  Artaxei*xe8  {Artaocerxes  Longi/mariudW)  to 
Ezra,  to  go  up  to  Jerusalem,  in  order  to  repair  that  city,  and 
restore  the  state  of  the  Jews ;  and  that  Ezra  took  his  journey 
on  the  first  day  of  the  first  month,  viz.  the  month  Nisan,  which 
began  about  the  vernal  equinox.  And  on  the  14th  day  of  that 
month  (reckoned  from  the  New  Moon,  at  which  the  month 
began)  the  passover  was  always  kept ;  for  Josephus  expressly 
says,  *  the  passover  was  kept  on  the  14th  day  of  the  month 
Nisan,  according  to  the  Moon,  when  the  Sun  was  in  Aries.'  If 
And  the  Sun  always  enters  tlie  sign  Aries  at  the  time  of  the 
vernal  equinox. 

This  commandment  was  given  in  the  7th  year  of  Arta- 
xerxe^H  reign,  and  that  year — according  to  rtoleniys  canon,  the 
rectitude  of  which  was  scarce  ever  called  in  question — was  the 
4256th  year  of  the  Julian  period ;  and  from  the  vernal  equinox 
in  that  year,  we  are  to  count  the  al)ove-mentioned  seventy  weeks 
to  the  death  of  Chri.st.  For,  as  the  accomplishment  of  the  pro- 
phecy must  end  with  the  expiation  of  sin,  we  cannot  suppose 
these  weeks  to  end  at  any  other  time. 

But,  if  we  count  many  revolutions  of  70  common  weeks, 
from  the  time  of  the  Jewish  passover  in  the  year  of  the  Juliiui 
period  4256,  we  shall  find  that  no  Messiah  or  Saviour  did  ap- 
pear on  Earth  within  that  space  of  time  :  nor  will  these  reckon- 
ings lead  us  from  one  passovtT  to  another.  And  it  is  certain, 
from  the  four  Gospels,  that  Christ  was  crucified  at  the  time  of 
the  passover;  and  St.  John,  chap,  xviii.,  ver.  28,  is  so  particular, 
as  to  inform  us  that  our  Saviour  was  crucified  on  the  very  day 
that  the  Passover  was  to  be  eaten  by  the  Jews,  who  would 
not  defile  themselves  by  mixing  with  the  multitude  early  in  the 
morning,  at  the  time  of  his  trial.  From  these  circumstances  it 
is  plain  that  these  prophetic  weeks  mean  something  very  dif- 
ferent from  the  weeks  by  which  we  commonly  reckon. 

In  the  Old  Testament,  we  read  of  weeks  of  years,  as  well  of 
weeks  of  days.  For,  as  every  .seventh  day  was  to  be  a  Sabbath 
for  man,  on  which  he  was  to  rest  from  his  labour,  so  every 
seventh  year  was  to  be  a  Sal)bath  for  the  land,  in  which  it  wjis 

II  111  the  IJook  of  Esther  he  is  cAlle«l  Aliastierus. 
ii  Lib.  i.,  cap.  10.  .1.   F. 

2d 
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to  rest  from  tillage.  Let  us  therefore  take  these  70  weeks  to 
be  weeks  of  years,  making  490  years  in  all ;  and  the  reckoning 
will  lead  us  from  the  Passover  in  the  year  of  the  Julian  period 
4256,  to  the  Passover  in  the  year  4746,  which  wa«  the  33d  year 
of  our  Saviour  8  age,  accounted  from  the  vulgar  era  of  his 
birth. 

It  is  expressly  foretold  in  this  prophecy,  that  from  the  time 
of  the  commandment's  being  given  out  to  restore  and  build 
Jerusalem,  to  the  Messiah  the  prince,  (or  to  the  time  of  his 
appearing  in  his  public  character)  there  would  be  seven  weeks 
and  threescore  and  two  weeks,  or  69  weeks  in  all :  the  first 
seven  of  which,  being  the  straitest  or  shortest  of  the  times,  con- 
sisting of  49  years,  we  may  very  well  allot  to  the  repairing  of 
Jerusalem ;  after  which,  there  should  he  threescore  and  two 
weeks,  or  434  years,  to  the  public  appearance  of  the  Messiah : 
and  then  there  remained  only  one  week,  or  seven  years,  for  the 
public  ministry ;  which,  I  apprehend,  is  meant  by  confirming 
tlie  covenant  with  many. 

But  as  some  of  the  translations  which  I  have  pnxjured,  say, 
concerning  that  week,  A  rui  in  one  week  a  covenant  sliall  he 
conjinned  with  many ;  and  all  of  them  have  it,  an//  in  half 
paii  of  the  veek  (which  might  be  either  the  first  or  hust  half  of 
it)  He  f<hall  aboli>th  the  HUcrificeH  and  o(f'erin</n ;  it  does  not 
appear  that  the  Messiah  is  l)rought  in  for  the  whole  of  the 
seventieth  week,  but  only  for  one  half  of  it,  i)i  cintjinnl ng  (or 
establishing)  floe  new  and  everlasting  rortiumi  of  the  Gospel; 
by  which,  the  vifikfeouHneHsofafjeH,  mentioned  in  the  first  verse 
of  the  prophecy,  seems  to  be  plainly  meant. 

And  when  we  consider  that  Christ's  messenger,  John  the 
Baptist,  preach(Ml  so  long  before  Christ  t<M>k  the  ])ublic  minis- 
try upon  himself,  as  that  he  ac(juired  or(»at  fame  in  many  coun- 
tries around,  which  could  ni)t  l>e  done  in  a  shoit  time,  we  may 
believe  that  the  hust  verse  of  the  propln^cy  allots  the  first  half 
of  the  seventieth  week,  or  three  yeai*s  and  a  half,  to  the  time  of 
Johns  preaching;  at  the  end  of  which  time  he  baptiztnl  Chri>t, 
who  was  then  entering  into  the  thirtieth  year  of  his  age — 
according  to  St.  Luke — and  then  Christ  took  his  public  mini>- 
try  upon  himself  for  the  remaining  half  of  th(»  seventieth  week  ; 
at  the  end  of  which  he  was  cut  of^*  by  the  wicked  and  self- 
hardened  Jews,  and  so  put  a  rlrtuni  end  to  all  their  sacrifice? 
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and  offerings ;  which  Jinally  ended  with  the  destruction  of  their 
city  and  temple  about  37  years  after. 

So  that,  in  the  first  place,  taking  the  whole  of  the  prophecy 
together,  as  in  ver.  25,  and  then  dividing  it  into  four  different 
periods  or  parts  as  above-mentioned,  it  will  very  naturally  nm 
thus, — 

From  the  time  of  Ezra  s  receiving  the  Com-  ^      Weeks.     Years, 
mandment  to  repair  Jerusalem,  until  the  >  70    or    490 

expiation  of  sin  by  Christ,  ) 

For  the  time  of  these  repairs,        7     or  49 

From  the  finishing  of  these  repairs  to  the ) 

coming  of  Christ  by  his  messenger,  John  >  62     or  434 

the  Baptist,  ) 

From  that  time  to  the  end  of  Jo^Ms  ministry,  I  i  „i 

and  the  baptism  of  Christ,                          ]  ^  ^  *  2 

From  thence  to  the  end  of  Christ's  ministry,  )  i  «i- 

by  his  death  on  the  cross,                            J  ^  ^^  * 

In  all,     70     or    490 

For  a  very  full  illustration  of  this  matter,  I  refer  the  reader 
to  Dr.  Prideaux's  Connection  of  the  Histories  of  the  Old  and 
New  Testament. 

The  beginning  of  these  seventy  weeks  of  years  being  found 
to  be  the  year  of  the  Julian  period  4256,  at  the  time  of  the 
Jewish  Passover,  their  ending  must  have  been  at  the  Passover 
in  the  year  of  the  Julian  period  4746,  in  the  33d  year  after  the 
year  of  Christ's  birth  ;  and  consequently,  according  to  this  pro- 
phecy, our  Saviour  was  crucified  in  the  4746th  year  of  the 
Julian  period. 

'Tis  plain  from  all  the  four  Gospels,  that  the  Crucifixion 
was  on  a  Friday ;  because  it  was  on  the  day  next  before  the 
Jewish  Sabbath ;  and,  as  above-mentioned,  on  the  day  the  Pass- 
over was  to  be  eaten  (at  least)  by  many  of  the  Jews. 

The  Je>vish  year  consisted  of  twelve  months,  as  measured 
by  the  Moon,  which  contains  354  days ;  to  which  they  either 
added  11  days  every  year,  in  order  to  make  their  yeai*s  keep  pace 
with  the  Sun's  course  of  365  days ;  or  30  days  in  three  years. 
So  that,  although  their  months  were  lunar,  their  years  were 
solar.  And  they  always  celebrated  the  Passover  on  the  four- 
teenth day  of  the  first  lunar  month,  reckoning  from  the  first 
time  of  their  seeing  the  New  Moon ;  which,  especially  at  that 
time  of  the  year,  might  be  when  she  was  about  24  hours  old ; 
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and  consequently,  their  fourteenth  day  of  the  month  fell  upon 
the  day  of  full  Moon ;  and,  according  to  Joaepkus,  they  always 
kept  the  Pa^jsover  at  the  time  of  the  full  Moon  next  after  the 
vernal  equinox.  But  the  full-Moon  day  on  which  our  Saviour 
was  crucified  fell  on  Friday.  And  as  12  lunar  months  want  11 
days  of  12  solar  months,  the  Passover  full  Moons  (as  well  as  all 
others)  fall  1 1  days  back  every  year ;  which,  being  more  than  a 
week  by  four  days,  makes  it,  that  in  a  few  neighbouring  years, 
there  cannot  be  two  Passover  full  Moons  on  the  same  day  of 
the  week.  And  when  this  anticipation  would  have  made  the 
Passover  full  Moon  fall  before  the  equinoctial  day,  they  set  it  a 
whole  month  forward,  to  have  it  at  the  first  full  Moon  after  the 
vernal  equinox ;  which  puts  it  off  the  same  day  of  the  week 
again. 

The  dispute  among  Chronologers,  about  the  year  of  our 
Saviour  8  crucifixion,  is  limited  within  four  or  five  years  at  most 
And  it  certainly  was  in  the  year  in  which  the  Passover  full  Moon 
fell  on  a  Friday.  And  I  find,  by  calculation,  that  the  only  Pass- 
over full  Moon  which  fell  on  a  Friday,  from  the  20th  year  after 
our  Saviour*s  birth  to  the  4()th,  was  in  the  4746th  year  of  the 
Julian  period,  which  was  the  33d  year  of  his  age,  reckoning 
from  the  beginning  of  the  year  next  after  that  of  his  birth, 
according  to  the  vulgar  era ;  but  the  37th,  reckoning  from  the 
true  era  thereof;  and  the  said  Passover  full  Moon  was  on  the 
third  day  of  April 

And  when  we  reflect  on  what  the  Jews  told  him,  some  time 
l>efore  his  death,  (John  viii.  o7)  '  thou  aH  not  yet  Jifty  yearn 
old'  we  must  confess  that  it  should  seem  much  likelier  to  liJive 
been  said  to  a  person  near  forty,  than  to  one  but  just  turned  of 
thirty.  And  we  may  easily  suppose  that  St.  Luke  expressed 
himself  only  in  round  numbers,  when  he  said  that  Christ  xms 
baptized  about  the  f^Ofh  year  of  his  age ;  when  he  l»egan  his 
public  ministry ;  as  our  Saviour  himself  did,  when  he  said  he 
should  lie  three  days  and  three  niyhts  iit  the  gmve. 

And  thus  we  have  an  Astronomical  demonstration  of  the 
truth  of  this  ancient  projihocy,  seeing  that  the  prophetic  year 
of  the  Messiah's  being  cut  off  wjis  the  very  same  with  the  As- 
tronomical. Besides,  we  have  the  testimony  of  a  heathen  author. 
which  agrees  with  the  wane  year.  For  Phlegon  informs  us, 
that  in  the  fourth  year  of  the  20 2d  Olymjjiad  (which  was  the 
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474'6th  year  of  the  Julian  period,  and  the  33d  year  after  tlie 
year  of  Christ's  birth)  there  was  the  greatest  eclipse  of  the  Sun 
that  ever  was  known,  for  the  darkness  lasted  three  howrs  in  the 
middle  of  five  <lay,  which  could  be  no  other  than  the  darkness 
on  the  crucifixion-day ;  as  the  Sun  never  was  totally  hid  above 
four  minutes  of  time,  from  any  part  of  the  Earth,  l)y  the  inter- 
position of  the  Moon.  If  Phlegon  had  been  an  Astronomer,  he 
would  have  known  that  the  said  darkness  could  not  have  been 
occasioned  by  any  regiilar  eclipse  of  the  Sun,  as  the  Moon  was 
then  in  the  opposite  side  of  the  heavens,  on  account  of  her  being 
fulL  And  as  there  is  no  other  Iwdy  than  the  Moon  that  ever 
comes  between  the  Sun  and  the  Earth,  it  is  evident  that  the 
darkness  at  the  crucifixion  w<as  miraculous,  being  quite  out  of 
the  ordinary  course  of  nature. 

There  have  been  great  difficulties  about  our  Saviour's  eating 
the  Paschal  lamb  on  the  evening  of  the  day  before  it  was  eaten 
by  the  Jews.  But  I  apprehend  this  difficulty  may  be  easily 
removed,  when  we  consider  that  the  Jews  began  their  day  in  the 
evening,  and  ended  it  in  the  next  following  evening.  So  that, 
although  it  was  on  a  different  day,  according  to  our  way  of  reck- 
oning, it  was  still  th^  name  day  according  to  theirs.  And  we  do 
not  find  that  they  brought  in  his  eating  the  lamb  on  the 
Thursday  evening,  as  any  accusation  againt  him,  which  they 
would  have  been  glad  to  do,  if  they  could  have  made  a  handle 
of  it  for  that  purpose.  J.  Ferguson,  5th  August,  1755."  (See 
Ferguson's  Astronomy,  Sect.  395 ;  "  Tables  and  Tracts,"  pp.  180 
—194,  1st  Edit;  his  "Syllabus  of  Lectures,"  1703;  and  MS. 
"  Common  Place  Book,''  pp.  154,  155. 

175G. 

We  have  no  memoranda  of  Ferguson  for  the  first  months 
of  the  year  1756,  but  it  is  likely  that  he  would  be  busy  with  his 
Astronomical  and  other  lectures,  and  also  attending  to  his  old 
profession  of  limner.  He  would  likewise  have  much  of  his  at- 
tention devoted  to  correcting  the  proof-sheets  of  his  great  work, 
"  Astronomy  Explained  upon  Sir  Isaac  Newton's  Principles," 
which  was  then  in  the  press, — as  also  to  the  examination  of  the 
many  engravings  which  illustrate  that  work.  In  the  midst  of 
these  multifarious  engagements,  he  would  hear,  with  great 
regret,  of  the  death  of  one  of  his  earliest  friends  and  patrons 
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when  he  first  came  to  London,  viz.  that  of  Sir  Dudley  Ryder, 
who  died  on  25th  May,  1756.  It  will  be  remembered  that  Sir 
Dudley,  shortly  after  Ferguson's  arrival  in  London,  purchased 
from  him  his  small  orrery  made  with  ivory  wheels.  (See  note  70). 

Ferguson's  Astronomy. — This,  ''tJie  great  tvm'k  of  Fergu- 
aan"  appears  to  have  been  published  in  June  1756  ;  there  are  no 
advertisements  to  be  found  regarding  it  in  any  of  the  newspapers 
or  magazines  of  1756,  before  July,  although  there  are  many  to 
be  found  in  July,  and  for  many  months  afterwards.  The  ear- 
liest notice  of  it  we  have  seen  is  in  Martin's  "  Miscellaneaua 
CorrespoTulence''  for  July,  1756 ;  it  is  briefly  announced  thus : 

*'  Astronomy  Exphiined  upon  Sir  Isaac  Newton's  Principles,  in  4to, 
168.,  sewed.     By  James  Ferj^iison." 

Martin's  Miscellaneous  Correspondence  for  July  1756. 

We  have  not  been  able  to  get  a  sight  of  the  first  edition,  but 
have  a  copy  of  the  third  edition  in  4to.  Lond.,  1764.  It  is  a 
volume  of  354  pages,  exclusive  of  10  pages  of  index-matter; 
and  a  few  pages  at  the  commencement,  embracing  Dedication 
and  Contents,  and  18  folding  engravings ;  sewed,  16s.,  bound  in 
calf,  18s.  It  was  published  by  A  Millar,  in  the  Strand,  London, 
who  afterwards  printed  his  other  works,  and  became  one  of  Fer- 
guson s  most  intimate  friends.*''**^' 

The  following  is  the  Title-paoe  of  this  work  : — 

"  Astronomy  Explained  up<jii  Sir  Isaac  Newton's  Principles,  and 

made  easy  to  those  who  have  not  studied  Mathematics  ;  to  which  are 

added,  a  Plain  Method  of  finding  the  Distances  of  all  the  Planets, 

from  the  Sun,  by  the  Transit  of  Venus  over  the  Sun's  Disc,  in  the 

year  1761  ;  An  Account  of  Mr.  Horrox's  Observation  of  the  Transit 

of  Venn.**  in  the  year  1639  ;  and  of  the  Distances  of  all  the  Planets 

from  the  Sun,  as  deduced  from  Ob8er\'ations  of  the  Transit  in  the 

year  1761.     By  James  Ferjj^ison. 

Heb.  xi.  8.  The  Worlds  were  framed  by  the  woni  of  liod. 
Job  xxvi.  7.  He  hanKeth  the  Earth  upon  nothing. 
13.  By  his  spirit  he  gamiKhed  the  Heaventi. 

(Illustrat^'d  with  Engravings.}     London  :  Printed  for  A.  Milhir,  iji 
the  Strand,     mdcclvi." 

Many  writers  justly  esteem  this  treatise  on  Astronomy  aa  his 

*w  Mr.  Andrew  Miliar,  u  lelebiniteil  }iubli.8her  in  Lundun,  **  was  of  JS»-ot**h 
{uirentage,  and  literally  the  artificer  of  his  own  fortune.  Ky  persevering  indus- 
try, and  a  happy  train  of  surceKsive  {mtronuge  and  connection,  he  beranie  one  of 
the  most  eminent  l>o<)k.Hellers  and  publishers  of  the  eighteenth  century."  He 
died  at  Kew  Green,  near  lA>ndoiL,  June  8th,  17C8,  aged  ol  years,  and  was  buried 
in  the  cemetery  at  Chelsea. 
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"  happiest  effini"  aud  his  "  great  tvork"  It  at  once  took  a  high 
position,  and,  for  a  great  many  years,  superseded  all  other 
treatises  on  Astronomy.  It  still  continues  to  be  held  in  high 
esteem ;  and  the  edition  by  Dr.  Brewster  sustains  its  reputation, 
Ferguson's  Astronomy  has  been  translated  into  several  lan- 
guages,— and  in  our  own  country,  it  has  passed  through  a  great 
many  editiona  The  following  are  the  dates  of  the  publication 
of  the  various  editions,  in  quarto  and  octavo,  as  far  as  we  have 
been  able  to  ascertain,  viz.  1756— 1757— 17G4— 1770— 1772— 
1773—1785—1790—1794—1799—1809—1811—1821.  The 
work  is  dedicated  to  the  Earl  of  Macclesfield,  who  was  then 
President  of  the  Royal  Society  of  London.  The  annexed  is 
a  copy  of  the  Dedication  : 

"  To  the  Right  Honourable  George,  Earl  of  Macclesfield,  Vis- 
count Parker  of  Ewelme,  in  Oxfordshire  ;  and  Baron  of  Macclesfield, 
in  Cheshire,  President  of  the  Royal  Society  of  London,  Member  of  the 
Academy  of  Sciences  at  Paris,  of  the  Imperial  Academy  of  Sciences 
at  St.  Petersburg,  and  one  of  the  Trustees  of  the  British  Museum, 
Distinguished  by  his  Generous  Zeal  for  Promoting  every  Branch  of 
Useful  Knowledge,  this  Treatise  of  Astronomy  is  Inscribed,  with 
the  most  profound  respect,  by  his  Lordship's  most  obliged,  and  most 
humble  servant,  James  Ferguson." 

Our  notes  inform  us,  that  the  publication  of  his  Astronomy 
"  at  once  placed  Ferguson  in  a  high  position  in  the  temple 
of  fame ;  that  his  "  name,  as  an  Astronomical  writer,  was  now 
established,  and  held  in  universal  respect ; "  and  that  "  his  friend- 
ship was  now  eagerly  sought  after,  and  was  highly  appreciated 
by  men  of  learning  and  science."  Even  artists  appear  to  have 
found  him  out,  as  one  or  two  likenesses  of  him  were  done  this 
year  (1756). 

One  of  these  likenesses,  in  oil,  is  still  extant,  and  in  the  pos- 
session of  Mrs.  Thomson,  Nethercluny,  Mortlach,  Banffshire. 
The  canvas  on  which  this  likeness  is  painted  is  23  inches  by  19 
inches.  Mra  Thomson  has  very  kindly  sent  us,  through  the 
Rev.  Mr.  Annand  of  Keith,  an  excellent  photograph,  taken  from 
this  portrait.  On  the  back  of  the  likeness  is  written,  "  Paintetl 
by  John  Beatson.  1756."  This  appears  to  be  one  of  the  ear- 
liest of  Fergusons  likenesses;  but  it  differs  from  any  we 
have  seen ;  both  as  to  physiognomy,  and  its  extreme  plainness 

of  attire. 

According  to  an  entry  in  an  old  "  Day  Book,"  which  belonged 
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to  Mr.  Naime,  Optician,  London,*®*  we  find,  that  in  December, 

1756,  Ferguson  purchased  from  him  an  Air-Pump,  with  an  ex- 
tensive apparatus  belonging  to  it,  for  the  sum  of  £32,  in  order 
to  add  the  subject  of  Pneumatics  to  his  Course  of  Lecturea 
An  engraving  of  this  Air-Pump  and  Apparatus  is  to  be  found 
in  Ferguson's  "  Lectures  on  Select  Subjects  in  Mechanics,  Hy- 
drostatics, Pneumatics,  and  Optics." 

1757. 
Ferguson's  Residence. — It  appears  that  Ferguson,  early 
this  year,  removed  from  Broad  Street,  Golden  Square,  to  Duke 
Street,  Bloomsbury,  London.     In  Kent's  London  Directory  for 

1757,  we  find 


t( 


James  Ferguson,  Astronoiuer,  Duke  Street,  Blooinsburj'." 


Accident  to  Ferguson. — Sometime  early  in  the  month  of 
February,  1757,  he  accidentally  got  his  right  leg  severely 
bniised;  but  liow,  ivhev,  or  wliere^  is  not  known.  The 
only  notice  we  have  of  this  accident  is  given  in  a  letter  which 
he  sent  to  the  Rev.  Mr.  Birch,  which  we  subjoin.  The  orig- 
inal letter  is  among  the  "  Birch  Letters,"  British  Museum,  Vol 
9,  p.  145,  and  Museum,  No.  4308. 

**Rkv.  Sir, 

I  have  lately  ha*l  the  misfortune  (by  accident)  of  bruising; 
my  right  leg,  and  regardless  of  any  ill  consetjuence,  I  took  little  notice  of  it 
till  lately.  I  have  since  ap])lied  to  Ji  Surgeon,  whf)  assures  me  there  is  no  rwil 
danger.  However,  as  his  skill  alone  (under  God)  must  effect  a  cure,  I  mxist 
submit  to  his  orders — some  days  confinement  under  the  circumstances.  I  waa 
in  hopes  I  should  have  been  able  to  wait  u]K)n  you  to-morrow,  but  find  now, 
I  nuidt  be  obliged  to  y<mr  go<xlness  to  take  the  fatigue  U{K)n  your  own  hand:*. 

Rev.  Sir, 

Your  most  obligiMl,  obe<lient  servant, 

JaMKS  FKKliUSON.' 

To  the  Kevereud  Mr.  Birch, 
at  his  loiiginsTH, 

in  Norfolk  Street,  bv  v*  Straiul. 

iOl  Mr.  Edwurd  Nainie,  a  celebrate«l  Dptirian,  and  Philuso)ihi('ul  lii'^trti- 
ment  Maker,  in  Comhill,  I>ondon.  In  1771,  he  i»ul)li.she<l  **  An  Account  of  tki 
Equatorial  Telescope  ;  "  in  1 777,  **  An  Acfonnt  of  Kj-itfriinents made  with  an  A i>- 
Pump  ;  "  and,  in  1780,  **  A  Treatise  on  Electricity. "  Mr.  Nairne  was  one  of  Fer- 
guson's most  intimate  friends.  From  Mr.  Nainie  he  purchased  the  greater  part 
of  his  Philosophical  Apparatus.     Ferguson,  in  his  Treatise  on  Klectricity,  p.  9. 
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Whirling  Table, — Early  in  1757  he  maiie  a  very  efficient 
Whirl'iTig  Table,  with  an  extensive  apparatus  for  demonstrating 

"  The  Propensity  of  Matter  to  keep  the  state  it  is  in. — That 
Bodies  moving  in  orbits,  have  a  tendency  to  fly  out  of  these 
orbits. — That  Bodies  move  faster  in  small  orbits  than  in  lai^e 
ones. — The  Centrifugal  Forces. — That  a  Double  Velocity  in  the 
same  Circle  is  a  balance  to  a  quadruple  power  of  gravity. — 
Kepler's  Problem, — i'he  absurdity  of  the  Cartesian  Vortexes. — 
That  if  one  body  move  round  another,  both  of  them  muat  move 
round  their  common  centre  of  gravity, — That  the  squares  of 
the  periods  of  the  planets  are  as  the  cubes  of  their  distances. — 
That  the  Central  Forces  are  inversely  as  the  squares  of  the 
periods; — also,  a  demonstration  of  the  cause  of  the  Tides,  and 
tlie  motion  of  the  Earth." 

The  following  description  and  figure  of  the  Whirling  Table 
are  by  Ferguson. 

"  The  Whirling  Table  is  a  machine  contrived  f()r  showing  ex- 
periments of  Central  Forces,  &c,  A  A  is  a  strong  frame  of  wood, 
B  a  winch  or  handle  fixed  on  the  axis  C  of  the  wheel  D,  round 
which  is  the  cat-gut  string  F,  which  also  goes  round  the  small 


PerguHins  Whirling  Tiible, 

wheels  G  and  K,  crossing  between  them  and  the  great  wheel  D. 
On  the  upper  end  of  the  axis  of  the  wheel  G,  above  the  frame, 

jitronglj  rBComiiiend^  Eteolrical  Muc-hiiien— li*  huiys,  "  The  Elfclricai  Maehhic 
mMtly  m  itat  it  inade  in  the  greaUM  perfation  by  Mr.  Edimrd  Nainu,  Oi/Hriaa, 
in  Comhitl,  London."  As  rnrmerlj  noted,  Fi'rgunou  aiipreilticed  his  eldent  son. 
JaiDM,  tu  Mr,  Nuime,  in  1783,  "  to  learn,  prwtically,  Ihe  ImsiDesa  of  Optidaii 
and  Mathematical  Jniitnnnpnt  Maker ; "  mid  ul  Ffrpwon's  fuucnil,  23d  Notbih- 
ber,  1776,  we  find  Mr,  Naime  Aaased  ta  one  of  the  axx  "pall  beurera."  Sw 
tecMDt  of  Ferguson's  funeral  undar  date  NovrnilHT  23,  1776. 
2  E 


218  EXTENDED  MEMOIR  OF 

is  fixed  the  round  board  t/,  to  which  the  bearer  M  S  X  may  be 
fastened  occasionally,  and  removed  when  it  is  not  wanted.  On 
the  axis  of  the  wheel  H  is  fixed  the  bearer  N  T  Z ;  and  it  is  easy 
to  see  that  when  the  winch  B  is  turned,  the  wheels  and  bearers 
are  put  into  a  whirling  motioa 

"  Each  bearer  has  two  wires  W,  X,  and  Y,  Z,  fixed  and  screw- 
ed tight  into  them  at  the  ends  by  nuts  on  the  outside.  And 
when  these  nuts  are  unscrewed,  the  wires  may  be  drawn  out  in 
order  to  change  the  balls  U  and  V,  which  slide  upon  the  wires 
by  means  of  brass  loops,  fixed  into  the  balls,  which  keep  the 
balls  up  from  touching  the  wood  below  them.  A  strong  silk 
line  goes  through  each  ball,  and  is  fixed  to  it  at  any  length  from 
the  centre  of  the  bearer  to  its  end,  as  occasion  requires,  by  a 
nut-screw  at  the  top  of  the  ball ;  the  shank  of  the  screw  goes 
into  the  centre  of  the  ball,  and  presses  the  line  against  the  \m- 
der  side  of  the  hole  that  it  goes  through.  The  line  goes  from 
the  ball,  and  under  a  small  pulley  fixed  in  the  middle  of  the 
bearer ;  then  up  through  a  socket  in  the  round  plate  (see  S  and 
T)  in  the  middle  of  each  bearer ;  then  through  a  slit  in  the 
middle  of  the  square  top  (O  and  P)  of  each  tower,  and  going 
over  a  small  pulley  on  the  top,  comes  down  again  the  same 
way,  and  is  at  last  fastened  to  the  upjx?r  end  of  the  socket 
fixed  in  the  middle  of  the  above-mentioned  round  plate. 
These  plates,  S  and  T,  have  each  four  round  holes  near 
their  edges  for  letting  them  slide  up  and  down  upon  the  wires 
which  make  the  corners  of  each  tower.  The  balls  and 
plates  being  thus  connected,  each  by  its  particular  line,  it  is 
plain  that  if  the  balls  be  drawn  outward,  or  towards  the  ends 
M  and  N  of  their  respective  bearers,  the  round  plates  S  and 
T  will  be  drawn  up  to  the  top  of  their  respective  towers  0 
and  P. 

"  There  are  several  brass  weights,  some  of  two  ounces,  some 
of  three,  and  some  of  four,  to  be  occasionally  put  with  the 
towers  O  and  P,  upon  the  round  plates  S  and  T;  each 
weight  having  a  round  hole  in  the  middle  of  it,  for 
going  !ijK)n  the  sockets  or  axes  of  the  plates,  and  is 
slit  from  the  edge  to  the  hole,  (as  in  the  annexed 
figure)  for  allowing  it  to  be  slipped  over  the  foresaid  line  which 
comes  from  each  ball  to  its  respective  plate." — For  a  full  account 
of  the  experiments  exhibited  by  this  Whirling  Table,  we  refer 
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the  reader  to  his  "  Lectures  on  Select  Subjects  in  Mechanics, 
Hydrostatics,  Pneumatics,  and  Optics." 

Astronomical  Clock. — In  the  year  1757,  Ferguson  con- 
trived and  made  an  Astronomical  Clock  for  "  Showing  the 
Equation  of  Time — The  apparent  Daily  Motions  of  the  Sun, 
Moon,  and  Stars ;  with  the  Times  of  their  Rising,  Southing,  and 
Setting." 

The  following  is  his  description  of  this  Clock  : — 

**  About  ten  years  ago,*''*''''  I  made  a  wooden  model  of  a  Ck)ck 
for  showing  the  apparent  diurnal  motions  of  the  Sun  and  Stars, 
with  the  times  of  their  rising  and  setting  for  every  day  of  the 
year ;  and  the  days  of  the  months  all  the  year  round,  without 
any  need  of  shifting  by  hand  in  the  short  months,  as  is  always 
done  in  common  clocks.  I  copied  the  dial-plate  of  this  model 
from  a  clock  that  Mr.  Ellicott  had  made  for  the  King  of  Spain ;  ^^ 
but  although  Mr.  Ellicott  showed  me  the  whole  inside  of  the 
clock,  I  did  not  ask  him  what  the  numbers  of  teeth  in  the 
wheels  of  it  were,  although,  I  am  convinced,  he  would  have  told 
me,  if  I  had ;  nor  do  I,  in  the  least,  remember  how  many  wheels 
there  were  in  the  uncommon  or  Astronomical  part  of  it ;  and  so 
I  set  about  contriving  wheels  and  numbers  for  performing  the 
Uke  motions. 

The  Dial-plate  contains  twice  twelve  hours,  and  within  the 
circle  of  hours  there  is  a  large  opening  in  the  plate,  a  little 
elliptical ;  the  edge  of  this  opening  serves  for  a  horizon. 

Below  the  Dial-plate,  and  seen  through  the  large  opening 
in  it,  is  a  flat  plate  on  which  the  equator,  ecliptic,  and  tropics, 
are  drawn ;  and  all  the  stars  of  the  first,  second,  and  third  mag- 
nitudes are  laid  down,  that  are  visible  in  the  horizon  (of  Madrid 
in  Mr.  Ellicott* s,  and  of  London  in  mine),  according  to  their 
right  ascensions  and  declinations ;  the  centre  of  the  plate  l)eing 
the  north  pole.  The  ecliptic  is  cut  out  into  a  narrow  groove  in 
the  plate ;  and  a  small  Sun  slides  in  tlie  groove  by  a  pin,  and  is 
carried  round  by  a  wire  fixed  in  the  axis,  which  comes  a  little 
way  out  through  the  centre  of  the  plate.    The  edge  of  this  plate 

*W  The  description  of  this  Clm^k  is  tukeu  from  Ferguson's  "Tables  and  Tracts," 
first  published  in  London  in  1767.  He,  thus  writing  the  description  in  1767, 
nays  It  was  con tri veil  an<l  made  by  him  **  abort f  ten  years  ago^**  that  is,  in  17.')7. 

iO$  Regarding  Mr.  John  Ellicott,  one  of  Fcrgu.sou's  earliest  friends  in  London, 
•ee  Dote  78. 
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is  divided  into  the  months  and  days  of  the  year,  and  the  Sun's 
wire  shows  the  days  of  the  months  in  these  divisiona  This  star- 
plate  goes  round  in  a  sidereal  day,  making  366  revolutions  in  a 
year;  in  which  time,  the  Sun  makes  365,  and  consequently 
shifts  a  division  or  day  of  the  month  every  24  hours. 

A  small  wire  is  stretched  from  over  the  centre  of  the  sidereal 
plate  to  the  upper  XII  on  the  fixed  Dial-plate.  This  wire  is 
for  the  meridian. 

Wlien  the  Sun,  or  any  Star,  comes  to  the  Eastern  edge  of  the 
horizon,  the  hour-index  is  at  the  time  of  rising  of  the  Sun  or 
Star,  for  the  day  of  the  year,  pointed  to  by  the  wire,  that  car- 
ries the  Sun ;  and  when  the  Sun  or  Star  comes  to  the  western 
edge  of  the  horizon,  the  hour-index  is  at  the  time  of  its  setting. 
The  Sun  always  comes  to  the  meridian  at  the  instant  of  the 
solar  noon ;  but  every  star  comes  sooner  to  the  meridian  every 
day,  than  it  did  on  the  day  before,  by  3  minutes  55  seconds  54 
thirds  of  mean  solar  time,  as  it  revolves  from  the  meridian  to  the 
meridian  again  in  23  hours  56  minutes  4  seconds  6  thirds,*^ 

When  any  star  is  on  the  meridian  in  the  clock,  the  star 
which  it  represents  is  on  the  meridian  in  the  heavens ;  the  time 
whereof  is  seen  by  the  hour-index  on  the  Dial-plate.  And,  as 
the  stars  have  their  revolutions  on  the  plate,  one  may  look  at 
the  clock  at  any  time,  and  see  what  stars  are  then  above  the 
horizon,  what  stars  are  then  on  the  meridian,  and  what  stars 
are  then  rising  or  setting. 

My  contrivance  for  showing  these  motions  and  phenomena, 
in  the  mcxlel,  consists  of  no  more  than  two  wheels  and  two 
pinions,  as  follows  : — 

The  wheels  are  of  equal  diameters,  and  so  are  the  pinions ; 
the  numl)ers  of  teeth  are  61  in  one  wheel,  and  73  in  the  other. 
The  pinions  are  l)oth  fixed  on  one  axis,  the  one  having  20 
leaves  and  the  other  24.'^"''  The  wheel  of  73  teeth  is  fixed  to 
the  back  of  the  sidereal  plate,  and  the  axis  of  the  wheel  of  61 
comes  through  the  wheel  of  73,  and  through  the  sidereal  plate, 
and  carries  the  wire  round  on  which  the  Sun  slides  in  the  eclip- 
tic groove,  and  also  the  hour-hand  on  the  Dial-plate. 

VH  The  true  |)«»ri«xl  of  a  niiU'real  revolution  i.s  23  h.  56  in.  4  «.  ft  thirds  20 
fourths,  or  in  23»344«9«7  hours. 

5K>*  Ferguson  says  that  his  contrivance  for  Hhowing  the  motions  and  phenomena 
in  his  model,  consisted  of  **  no  nuyrr  than  two  vhiels  and  tiro  yinioM  .  iir»>|»erly 
speaking,  what  he  calls  pinions  of  20  and  24,  are  in  reality  wheels  ;  therelone,  the 
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The  wheel  of  61  teeth  turns  the  pinion  of  20,  and  the  pinion 
of  24,  (fixed  on  the  same  axis  with  that  of  20)  turns  the  wheel 
of  73 ; — (as  shown  in  the  annexed  figures  which  represent  the 
arrangement  of  the  wheel- work). 

Now,  if  the  wheel  of  61  teeth  be  turned  round  in  24 
hours,  and  carry  the  Sun  and  hour  hand,  the  wheel  of  73 
teeth  will  be  turned  round  in  23  hours  56  minutes  4  seconds 

Plan  of  the  Wheel-work  of  Ferguson's  Soiar  and  Sidereal  Clock. 
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Section  of  the  Wheel-work  of  Ferguson's  Solar  and  Sidereal  Clock. 

6  thirds.^®*     And  so,  the  sidereal   plate  will  make  just   366 
revolutions,  in  the  time  that  the  Sun  makes  365. 

Mr.  Ellicott  had  the  prettiest,  and  most  simple  contrivance 

motions  are  exhibited  by  an  addition  of  four  wheels  to  the  coniniou  clock  move- 
ment. 

73x20  =  1460 
«>«  These  wheels  are  not  derived  from  a  natural  root,  as  they  arc—     —         — 

^  61X24  =  1464 
and  if  1464:  24  h.::  1460?  =  1460  X 24  =  35040-^1464  =  23 -93442623  h.,  or  23  h. 
56  m.  3  s.  56  thds.  3  fourths  56  fifths,  and  so  on.  Ferguson  calls  the  period  arising 
from  these  wheels,  23  h.  56  m.  4  s.  6  thinls,  which  is  10  thirds  more  than  the 
wheels  really  produce. 

The  true  apparent  diurnal  revolution  of  the  stars  is  accomplished  in  23  h. 
56  m.  4-0906  8.,  or  in  2393446967  h.,  or  f^.^^^g^^,  which,  on  being  reduced 
by  continuous  fractions,  as  shown  in  several  preceding  notes,  we  obtain  the 
frBctions  \,  la.  \Hl  il§«.  III**.  \Hm^  ^"  These  fractions  are  prime 
and  cannot  lie  reduced,  which  renders  them  useless  for  wheel-work  ;  but  we  may 
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I  ever  saw,  in  hi8  clock,  for  showing  the  difference  between 
equal  and  solar  time  (generally  termed  the  equation  of  time) 
on  all  the  different  days  of  the  year.  He  generously  allowed 
nie  to  copy  that  part  into  my  model,  and  I  have  quite  concealed 
it  within  one  of  my  wheels,  not  to  show  how  it  is  done  unless 
he  publishes  an  account  of  it  The  Sun,  by  that  simple  con- 
trivance, even  in  my  model,  comes  as  much  sooner  or  later  to 
the  meridian,  than  when  it  is  noon  by  a  well  regulated  clock, 
as  the  Sun  in  the  heavens  does,  at  all  the  different  times  of  the 
year,  excepting  the  four  days  on  which  the  time  of  noon  shown 
by  the  Sun  and  clock  ought  to  coincide ;  and  then  there  is  no 
difference  in  the  clock.  And  although  the  wheel-work  is  quite 
open  to  sight  in  the  model  which  I  now  show  in  my  lectures, 
no  person  who  sees  it  can  guess  how  the  unequal  motion  of  the 
Sun,  in  the  model,  is  performed."  (Ferguson's  "  Tables  and 
TracU"  Lond.,  1767,  pp  1 16— 122;  also,  his  "  Select  Mechani- 
cal Exercises."  Lond,  1773,  pp.  31—33;  also,  MS.  "Com- 
mon Place  Book,"  page  102,  Col.  Lib.  Edin.) 

produce  approximations  to  them,  thus, — lake  the  third  fraction  fT^J_r oqV 

1  A(i\ 
which  are  prime  nunilwrs, — too  large  for  wheel -work;  but  the  fraction  ,  .-^  mav 

1 4  w 

,     ,      ,    ,       ..  ,,  1461—1  =  1460       ,14(50  =  73X20,     ,  .  ,  ., 

bt.  treated  a«  *ollows:-^-^  ^  ^  — ^  aii<l  ^ ^^-^  ^  ^  ^  .^-^  which  are  l-erguson  * 

numl>er8  in  llii.s  model  of  his  dork ; — Also,  we  may  take  r— r-_  X  2  =      -  =  ^---  = 

19x173       ^.,.      ^,         ^      ^..  ,         365     .,      1       1096         ,  1461      .     1096 

42X103=*'^'^  ^^-   •'^^"'-  '"^   ''''^"'-  366^-'^l  =  mr9'  «"'^  1465^ ^^  1099= 

3018       49x82 

'  — -  =  7-     -■ .    Let  a  wlieel  of  79  turn  round  in  24  h«»urs  and  drive  a  whifl  of  51 

4029       51  X  79 

teeth,  to  whidi  is  made  fa-st  a  wheel  of  49  teeth  (turning  nmnd  with  it  in  the  same 
time),  which  drives  a  wheel  of  82;-  This  wheel  of  82  teeth  will  turn  once  round  ui 
,     _  ,,^,,         »  ,  .,     1461     .365       10592      82x531 

23  h.  ot,m.  4s.  1102  der.;  Again,  let  us  take  ^^5'' ' -^3^==  limi'^  i^X-JiY 

If  a  wheel  of  247  teeth  go  round  in  24  hours  and  drive  a  wheel  of  43,  and  thi" 
wheel  to  have  one  of  32  made  fast  to  it,  and  made  to  turn  a  wheel  of  S31,  thi* 
wheel  of  331  will  turn  round  in  23  93446945  h.  or  23  h.  56  in.  4  s.  5  thds.  24  fourths, 
an  extrenu'ly  near  approximation  <iis<!Overed  hy  us  many  yeant  agu,  and  which 
was  at  the  time  communicated  to  the  memhei-s  of  the  Hoyal  Society  l»y  G.  B.  Air>", 
Kij<|.,  Astronomer-Roval.  Sin«*e  then,  we  have  disc«»ven'<l  a  still  dosier  approxiuw- 
,    ,,     ,  .*!     *  I  •      ^'^^^     .,1461=37620        ,     ..,    ,     180X209 

tion  to  the  tnie  perunl  by  taking^.^^^^-  X  3  +  ^^^  ^  — ^s'  ^^^^^^'^>^*^  ^«  ffj  ^  ji"; 

which  gives  a  i»erio<l  of  23  h.  9344696.S69  decimal  =  23  h.  56  m.  4  s.  5  thirds  27 
fourths, — the  tnie  in-riod  being  23  h.  56  m.  4  s.  5  thds.  26-^  fourths.  AUmt 
ten  years  ago  we  constructed,  in  bvas.s,  a  nio<lel  with  the  latter  set  »»f  whe*l* 
work,  and  have  it  still  in  our  ixvssession.  (Vide  Thilosonhical  T^in^actiooft 
for  February,  1850,  and  Denison  s  Tivatise  on  ('lo<rk  and  Wat<'h  Making,  pp. 
38,  39). 
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Ferguson's  Astronomy — Second  Edition. — The  first  Edi- 
tion, published  in  1756,  having  been  nearly  all  disposed  of  by 
the  Spring  of  the  year  1757 — a  secorui  edition,  with  correc- 
tions, was  published  in  June,  1757.  About  the  end  of  this  year 
he  sold  "  the  remaining  part  of  the  copy  of  his  work  to  his  pub- 
lisher,— Mr.  Andrew  Millar,  Bookseller  and  Publisher,  Strand, 
London,  for  £300."  (See  Ferguson  s  letter,  date,  January,  1758). 

New  Astronomical  Instrument. — Ferguson,  on  9th  August 
1757,  published  a  new  Rot  ula,  under  the  designation  of  "A 
New  Astronomical  Instrument;"  like  his  previously  pub- 
Hshed  Rotulas,  it  consisted  of  a  series  of  three  large  moveable 
cards,  and  "  showed  the  Day  of  the  Month,  Change  and  Age  of 
the  Moon,  Places  of  the  Sun  and  Moon  in  the  Ecliptic ;  the 
Rising,  Southing,  and  Setting  of  the  Sun,  Moon,  and  Stars,  in 
the  Latitude  of  London.  Price  Five  Shillings  and  Sixpence." 
Tliis  New  Astronomical  Instrument  has  been  long  out  of 
print.  Among  the  drawings,  &c.,  which  belonged  to  the  late 
King  George  III,  now  deposited  in  the  British  Museum,  there 
is  a  copy  of  it  in  excellent  preservation. 

**  On  THE  Years  of  the  Birth  and  Death  of  Christ." — 
Disputes,  &c.  — "  In  the  months  of  March,  April,  and 
May,  1757,  several  masked  writers  sent  queries  to  the  news- 
papers and  magazines,  pointing  out  what  they  considered 
to  be  inaccuracies  in  his  Astronomy,  and  reipiested  Fergu- 
son's answer."  The  following  note  from  Ferguson  to  Mr. 
R  Baldwin,  the  then  printer  and  publisher,  London,  is  in 
reference  to  this  subject.  The  paper  which  accompanied  the 
note  is  too  long  for  insertion  here — it  is  somewhat  similar  to 
that  already  given  in  pp.  200 — 213,  with  a  few  parenthetical 
explanations. 

**  Sir, — I  have  seen  a  .serious  letter  in  your  Magazine  for  last  April, 
conceminp  the  method  I  have  tnkcn  in  my  Astronomy  to  settle  the  years  of 
the  birth  and  death  of  Christ,  which  is  now  reprinted,  with  some  alterations 
in  the  second  edition  of  this  work.  If  you  think  proper  to  insert  the  follow- 
ing to  satisfy  the  author  of  said  letter,  you  are  entirely  at  liberty  to  do  so. 

Sir, 

Your  humble  servant, 

LONIK)N,   August,   1757.  JaMKS  FKRCtlSON.'' 
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The  original  is  in  pencil — was  written  in  August,  1757,  and 
is  now  to  be  found  among  the  MSS.  letters  in  the  British 
Museum. 

Astronomical  Tables  and  Precepts — in  MS. — In  the  year 
1757,  Ferguson  calculated  and  arranged  a  series  of  Tables  for 
finding  the  times  of  new  and  full  Moon,  and  Eclipses.  They 
made  a  thin  quarto  of  28  pages,  with  2  folding  pen  and  ink 
sketches  of  Eclipses.  These  Tables  are  still  in  existence,  beau- 
tifully written,  in  excellent  preservation,  and  half  bound  (size 
lOJ  by  8i  inches).  They  were  never  published  in  a  separate 
volume^ — so  far  as  we  are  aware — but  are  to  be  found,  in  detach- 
ed portions,  in  several  of  his  works.    Tlie  manuscript  is  entitled, 

"Astronomical  Tables,  with  Precepts,  for  Calculating  the  True 
Times  of  New  and  Full  Moon  and  Eclipnes.     By  James  Feiyuson. 


M.D.CCLVIl." 


These  Tables,  along  with  two  other  manuscript  works,  were 
discovered  in  Edinburgh  towards  the  end  of  the  year  18(>5,  and 
were  deposited  in  the  College  Library  there  in  December  of 
the  same  year.  For  particulars  regarding  the  other  manuscript 
works,  see  dates  1758  and  177G,  as  also  the  Appendix. 

Hand-Mill  for  Grinding  Corn. — Sometime  in  the  summer 
of  1757,  "  The  Society  for  the  Encouragement  of  Arts,  Manu- 
factures, and  Commerce,  offered  a  Premium  to  the  person  who 
should  contrive;  and  make  the  most  effectual  Hand-mill,  to 
grind  corn  into  meal,  for  making  bread  for  the  poor ;  fourteen 
different  mills  were  pnKluced,  to  the  said  Society,  at  the  end  of 
Noveml)er,  1757 ;  and  a  Committee  api)ointed  to  examine  the 
same,  having  seen  them  severally  grind  com,  and  called  to  their 
assisUuice  some  of  the  most  able  judges  to  determine  on  the 
meal  so  ground,  they  reported  in  favour  of  Mr.  Gt>rdon's  Mill." 
(Hinton's  Universal  Magazine,  Vol.  xxii.  p.  357.)  Ferguson 
resolved  to  compete  for  the  premium.  He  contrived  and  made 
an  efficient  hand-mill  in  the  autumn  of  1757,  and  sent  it  to  the 
Society.  The  award  was  made  in  the  middle  of  December. 
1757,  in  favour  of  Gordon,  a  "friend"  of  Ferguson;  througli 
whose  duplicity  Ferguson's  mill  wtis  rejected  See  the  follow- 
ing letter  of  Ferguson's  to  the  Rev.  Alexander  Irvine  of  Elgin. 
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1758. 
The  earliest  notice  we  have  of  Ferguson,  in  1758,  is  through 
the  medium  of  a  very  long  and  interesting  letter  which  he  wrote 
to  his  old  friend,  the  Rev.  Alexander  Irvine,  Elgin,  which  letter 
was  presented  some  years  ago  to  the  Elgin  Museum,  by  Mr. 
Alexander  DufFus,  Cabinet-maker,  Elgin.  It  will  be  seen  that 
it  refers  to  himself  and  family ;  to  his  thoughts  of  leaving  Lon- 
don ;  to  his  apparatus ;  to  his  newly  made  Whirling  Table ;  to 
Mr.  Harrison's  Clock  and  Corn  Mill ;  to  his  being  "  egregiausly 
bit  by  ane  Gordon  "  in  the  matter  of  the  Corn  Mill  model ;  to 
a  balance  of  £300  from  his  publisher ;  to  a  newly  published 
Rotula,  and  to  a.  foolosoj^her,  and  the  then  expected  Comet. 
We  give  the  letter  in  full. 

Copy  of  Ferguson's  Letter  to  the  Rev.  Alexander 
Irvine,  of  Elgin. 

London',  Jan.  I7th,  1758. 

"  Dear  Reverend  Friend, — After  so  long  a  silence,  I  at  last 
write  to  you  again,  and  inform  you  that  the  children  and  I  are 
in  very  good  health ;  but  poor  Bell  has  been  extremely  low  in 
her  spirits  since  the  end  of  last  June,  and  seems  only  now  to  be 
getting  a  little  better. '^^^ 

"  I  am  still  going  on  in  the  old  way ;  only  my  eyes  are  rather 
too  much  failed  to  di*aw  pictures ;  and  indeed  I  cannot  say  that  I 
have  drawn  six.  these  last  twelvemonths.  And  as  to  Astronomy, 
there  are  at  present  more  than  double  the  number  which  might 
serve  the  place — people  s  taste  lying  but  very  little  in  that  way ; 
so  that  unless  something  unforeseen  happens,  I  believe  my 
wisest  course  will  be  to  leave  London  soon — everything  being 
BO  excessively  dear,  and  the  taxes  so  oppressive,  that  there  is  no 
living.  I  assure  you  I  am  not  quite  in  jest  when  I  now  request 
of  you  to  inform  me  for  how  much  rent  one  might  have  a  toler- 
able house  in  or  about  Elgin,  and  what  a  man  with  a  wife  and 
three  children  might  soberly  live  upon  by  the  year;'-*^®  also, 

W7  The  "poor  Bell  "  refers  to  Mrs.  Ferguson.  As  previously  mentioned,  her 
maiden  uanie  was  Isabel  Wilson.  The  **  children  "  were  Aones,  aged  12  years 
and  5  months  ;  James,  afed  9  years  and  3  months  ;  and  Murdoch,  a^od  5  years 
and  2  months — three  children.  Ferguson,  at  this  critical  period  of  his  life,  was 
in  his  4Sth  year ;  his  wife  in  her  38th  year  ;  and  they  had  ^in  January  1758)  been 
resident  in  London  for  14  years  and  8  months. 

*<*  Elgin,  an  old  Episcopal  city  in  the  north  of  Scotland,  about  540  miles 
XN  W  of  London,  and  17  miles  west  of  Keith — the  locality  of  his  youthful  days. 
At  the  period  Ferguson  writes,  1768,  Elgin  ha<l  a  population  of  about  2,200. 

2  F 
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whether  it  would  be  prudent  to  dispose  of  my  Ajstronomical 
machinery  here,  for  a  third  part  of  what  it  cost  me,  or  bring  them 
north,  with  any  view  of  having  now  and  then  some  lectures  in 
your  part  of  the  country  ?  I  own,  I  had  much  rather  choose  the 
latter — for  I  should  be  like  a  fish  out  of  water  without  my  ap- 
paratus.*^ But  all  this  erUre  tvous;  and  when  you  have  considered 
it,  rather  let  me  know  as  it  were  by  way  of  invitation  and  in- 
formation from  yourself,  than  as  answering  a  question.*^ 

I  believe  I  told  you  already  that  I  have  added  a  Whirhng 
Table  to  my  apparatus,  for  showing  the  central  forces,  or  laws 
by  which  the  planets  move,  and  are  retained  in  their  orbits; 
and  it  even  goes  so  far  as  to  demonstrate  that  the  squares  of 
the  periods  are  as  the  cubes  of  the  distances ;  and  the  central 
forces  inversely  are  as  the  square  of  the  periods.  I  have 
lately  procured  an  Air-pump,  with  a  most  complete  appara- 
tus."« 

Mr.  Harrison's  clock  has  lately  been  examined  and  much 
approved  of  at  the  Admiralty,  by  the  Board  for  the  longitude. 
He  has  thereupon  received  a  pretty  large  sum  of  money,  and 
will  soon  be  ordered  out  for  a  trial *^^ 

I  have  l)een  most  egregiously  bit  just  now  by  one  Gordon, 

2^  The  following;  is  an  inventory  of  the  apparatus  Ferguson  had  at  this  period 
(1758),  viz.  1.  A  "  Trajcctoriuvi  Lunnre.'*  2.  Season  Hoojis  for  illustratiiig 
the  Change  of  tlie  Seasons.  3.  A  Large  Wooden  Orrcrv.  4.  A  small  Three- 
Wheeled  Orrery.  5.  **  The  Four-Wherkd  Orrenj."  6.  **  An  Improved  CeUdiai 
Olohc."  7.  **  The  Planetary  Glohrs."  8.  Wo<xlen  Model  of  a  curious  Astrono- 
mical Clock.  9.  A  Crank  Orrery.  10.  '' Thr  Calculator."  11.  **  Th«  Tide- 
Dial."  12.  The  Centrifugal  Machine.  1.3.  Mechanical  Paradox.  14.  **  Ths 
Cometarium."  15.  Simple  Lunar  Machine.  16.  A  **  Satellite  Machine.*'  17- 
*'Thc  £cli])sarfon."  18.  A  Seven-Wheeled,  or  rather,  Eight- Wherled  Woodtn 
Orrery.  19.  Mechanical  Paradox  Orrery.  20.  The  Whirling  Table,  with  an  ex- 
tensive apparatus.  21.  An  Air- Pump  and  complete  .set  of  apparatus.  22.  Astro- 
nomical Clock  Model  for  showing  the  motions  of  the  Sun  and  Stars,  the  Equation 
of  Time,  &c.,  besides  mo<lels  of  levers,  wedges,  wheel  and  axles,  screws,  wheelss 
waggons,  ]mmps,  mills,  &c.,  &c.,  as  also  a  great  many  astronomical  and  other 
diagrams  and  maps. 

'210  The  Whirhng  Tabic,  with  a  figure,  h»is  already  been  described  ;  and  the 
Air-Pump  and  anparatus  have  been  already  noticed. 

'^n  Mr.  John  Harrison,  a  self-taught  genius  (like  Ferguson),  was  lK>rn  at  Pon- 
tefract,  in  York.shire,  in  1693,  and  was  bred  a  carjK-nter.  At  an  early  age,  he 
diHplaye<l  considerable  ingenuity  in  constnicting  several  curious  piecen  of  mtvhan- 
ism  ;  before  he  had  attained  the  age  of  21,  he  had  made  two  wooden  clocks  with- 
out having  received  any  instruction  in  horolog\'.  He  had  a  ]wrticular  foudneaii 
for  clockwork,  and  aftci-^'ards  became  celebrated  as  the  inventor  of  the  Marine 
Chronometer  and  *' Gridiron  Pendulum."  At  various  times  he  nn^eived  consider- 
able sums  from  CJovernment  for  the  excellent  |M*rformanee  of  his  chnmonieterK 
In  1767,  when  he  was  paid  the  balance  of  his  reward,  he  had  ult<igi»ther  receirrd 
from  (fovemmcnt  the  .sum  of  4:20,000.  He  died  in  I/)ndon,  in  1776,  age«i  83 
(See  also  note  30). 
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a  countiyman  of  ours,  concerning  which,  I  shall  here  give  you 
a  short  abstract  of  the  history.*** 

The  poor  people  of  this  country  have  been  long  abused  by  the 
millers,  who  would  not  grind  their  com,  but  forced  them  to  give 
theirs  in  exchange  for  meal  so  adulterated,  as  has  been  proved 
to  be  slow  poisoa  In  compassion  to  them,  a  set  of  gentlemen 
entered  into  an  agreement  lately,  to  have  hand-mills  made  and 
given  in  presents,  that  they  might  grind  their  own  com  at  home ; 
and  proposed  a  reward  of  £50  sterling  to  any  one  who  would 
bring  them  a  hand-mill  at  this  last  Christmas.**^  As  I  know 
mill-work  tolerably  well,  I  made  a  model  of  one,  and  showed  it 
to  the  gentlemen ;  they  liked  it,  and  desired  me  to  bring  a  work- 
ing mill  after  it,  thinking  I  would  stand  a  chance  for  the  pre- 
mium. 

Soon  after  I  had  shown  this  model,  the  above  said  Gordon 
called  upon  me,  and  told  me  that  a  gentleman  in  the  country 
had  heard  of  it,  and  wrote  to  him  to  have  a  mill  made  after  it, 
if  I  would  allow  it  to  be  copied.  As  I  had  then  never  heard 
anything  against  this  man  s  character,  I  lent  him  the  model — 
knowing  thereby  I  should  have  an  opportunity  of  seeing  how 
such  a  mill  would  perform  without  being  at  the  charge  of 
making  one.  It  was  made,  and  performed  so  well,  that  a 
man  of  a  very  ordinary  degree  of  strength  could  grind  three- 
quarters  of  a  bushel  of  wheat  within  an  hour,  and  make  as 
good  flour  as  could  be  desired.  I  then  had  a  mind  to  get 
such  another  mill  made,  and  let  it  take  its  chance  with  the 
rest. 

But  Gordon  told  me  that  he  could  greatly  improve  my 
scheme,  and  lay  it  before  the  Society  as  his  own ;  and  if  it  would 
gain  the  premium,  he  would  give  me  one  half  What  could  I 
do  ?  He  had  got  it  in  his  hand,  and  I  could  not  hinder  him. 
What  he  called  an  improvement  was  an  additional  part  for  boult- 
ing  the  flour  as  the  mill  ground  it.     This  the  Society  told  me 

212  One  of  our  correspondents,  in  referring  to  fJordon,  fwys,  ••  My  father 
knew  the  man  well ;  he  was  a  roan  of  great  cunning,  very  plausible,  little  or  no 
conscientiousness,  and  had  no  inventive  j>owers.  He  prowled  about  in  a  cunning 
way,  picking  up  information  on  anything  that  was  new,  and  by  adding  a  />m,  a 
nail,  or  a  acreio,  to  any  new  contrivance,  he  did  not  scruple  to  call  the  whole  his 
own.      He  appears  to  have  died  in  straitened  cinmmstances  about  the  year 

1785." 

218  The  **  set  of  gentlemen  "  here  mentioned  were  memliers  of  **  fhe  Sodr.ly  of 
Arts,**  established  m  Ixindon  in  1764,  now  so  celebrated  for  its  utility  and  high 
standing. 
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they  did  not  like,  because  it  would  make  such  mills  too  expen- 
sive for  them  to  give  away,  and  so  desired  me  to  bring  mine 
without  it  I  told  Gordon  this,  and  asked  him  whether  he 
would  make  me  a  mill,  just  after  the  model,  by  the  end  of 
November ;  he  assured  me  he  would,  and  so  undertook  to  do  it 
I  believed  it  was  in  hand,  and  was  always  told  so  at  his  house, 
till  within  a  fortnight  of  the  time,  when  himself  told  me  it  was 
not  begun.  And  at  that  very  time  I  observed  the  mill,  which 
he  said  was  made  for  a  gentleman  in  the  country,  but  had  never 
been  sent :  and,  indeed,  I  much  question  whether  he  ever 
had  such  a  commission.  I  then  desired  him  to  bring  in  that 
mill  (knowing  it  was  tlien  too  late  for  me  to  employ  another 
person) ;  and  though  it  had  the  boulting-work,  he  could  easily 
inform  the  gentlemen  how  much  cheaper  it  could  be  made  with- 
out that  part.  But  he  refused  to  bring  it  in,  till  the  DuKb  of 
Argyle  huffed  him  into  it ;  and  he,  being  the  Duke's  cabinet- 
maker, could  not  refuse.  But  he  had  taken  previous  care  to 
make  another  mill  which  I  knew  nothing  of,  and  had  raised 
the  structure  in  so  foolish  a  manner,  that  his  mill  required  at 
least  double  the  power  to  work  it  that  mine  did. 

There  were  about  twenty  different  sorts  of  mills  brought 
into  a  great  room,  taken  by  the  Society  for  their  reception,  and 
Mr.  Harrison  had  one  among  the  rest.  Many  trials  were  made, 
and  it  was  long  thought  by  most  of  tlie  committee  appointed  for 
examining  these  mills,  that  the  dispute  would  have  been  confin- 
ed to  Mr.  Harrison's  and  mine.  Gordon  was  always  there ;  his 
mill  was  set  just  by  mine,  and  he  kept  a  man  for  working  them 
l)oth.  Mr.  Harrison's  mill,  by  working  it  too  hard,  had  broke, 
and  was  therefore  rejected.  Upon  Monday,  the  24th  December, 
I  was  given  to  understand  that  my  mill  had  been  rejected  the 
Saturday  before,  on  account  of  a  trial  then  made,  when  it  was 
judged  to  have  failed  all  at  once,  l)ecause  it  hardly  produced 
what  deserved  the  name  of  flour ;  and  I  not  knowing  of  any  trial 
to  have  V)een  on  that  day,  was  unluckily  absent 

The  news  did  not  much  surprise  me,  because  I  immediatelv 
suspected  roguery,  and  then  upon  dropping  my  hand  upon  the 
cog-wheel  I  could  easily  perceive  that  the  upper  mill-stone  had 
been  raised  so  high  that  the  flour  then  ground  by  it  must  have 
been  very  bad  indeed ;  upon  which,  I  told  the  gentlemen  of  the 
committee  that  the  mill  had  been  rejected  upon  a  very  unfair 
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trial,  and  mentioned  the  circumstances,  telling  the  gentlemen 
that  they  might  soon  be  convinced  of  the  truth  of  this  by  grind- 
ing a  little  wheat  in  the  mill  as  the  stones  were  then  set,  and 
upon  allowing  me  to  set  them  properly  close,  it  would  still  be 
found  to  make  as  good  flour  as  ever.  But  they  declared,  as  the 
mill  was  once  rejected  it  must  for  ever  stand  so,  and  blamed 
me  for  having  been  absent,  telling  me  also  that  if  they  should 
indulge  me  with  another  trial,  all  the  rest  whose  mills  were 
rejected  would  insist  upon  the  same,  and  so  there  would  be  no 
end  of  it 

I  shall  trouble  you  no  further  with  this  disagreeable  sub- 
ject, than  to  inform  you  that  Gordon's  mill,  in  which  I  had 
neither  hand  nor  share,  has  gained  the  prize.  But  I  imagine  the 
committee  begin  to  find  they  have  given  it  for  very  little  ;  the 
mill,  as  I  am  told,  begins  already  to  fail,  and  some  parts  of  it 
are  more  than  half  worn  out.  And  no  great  wonder ;  for  in  it 
the  heavy  stones  of  two  feet  diameter,  and  seven  inches  thick, 
are  turned  by  a  wheel  with  inclined  teeth  working  in  an  endless 
screw,  just  as  the  fly  of  a  common  jack  is  turned.  I  leave  you 
to  judge  what  sort  of  a  mechanical  conjuror  he  is.  Mine  is 
turned  by  a  cog-wheel  and  trundle.^** 

I  have  just  sold  the  remaining  part  of  the  copy  of  my  book 

21^  In  looking  into  *'  The  Universal  Magazine^"  Vol.  xxii.  ]»p.  357,  358, 
dated  June,  1758,  we  find  the  following  regarding  Gordon's  mill: — 

Yonr  committee,  having  examined  all  the  hana-m ills  produced  in  consequence 
of  your  premium,  came  unanimously  to  a  resolution, — That  the  stone  mill  made 
by  Mr.  Gordon  (the  diameter  of  the  stones,  called  Cologne  stones,  being  23 
inches,  and  the  price  £6  10s.  with  a  fly,  and  £5  15s.  without  a  fly),  and  the 
steel  mill  made  by  Mr.  Peter  Lyon  (the  diameter  of  which  is  five  inches  and 
tbree-qxiarters  ;  the  price,  with  a  fly,  £2  15s.,  and  without  a  fly,  £2),  are  the  two 
best  mills ;  that  either  of  them  will  grind  corn  in  a  proi>er  manner  for  the  poor. 
But,  all  circumstances  considered,  as  your  committee  are  doubtful  to  which  to 
give  the  preference,  and  the  two  above  candidates  consenting  to  divide  the  pre- 
mium of  £50  between  them,  your  committee  recommend  it  to  be  so  divided,  and 
also,  recommend  the  giving  a  premium,  for  hand-mills,  another  year.  The  So- 
ciety agreed  with  their  committee,  and  the  premium  of  £50  was  accordingly  so 
divided.  And  there  being  still  great  room  for  invention  and  improvement  in 
the  making  of  hand-mills,  £50  is  again  ofifered  to  the  person  who  snail  make  for 
the  Society,  on  or  before  the  first  Wednesday  in  November,  1 768,  an  hand-mill, 
which  will  most  effectually  and  expeditiously  grind  wheat  and  other  grain  into 
meal,  in  a  cheap  manner,  for  makmg  bread  for  the  poor."  Tlien  follows,  **A 
Description  of  Mr.  Gordon's  Stone  Mill,  with  a  Copperplate  print."  In  "The 
Universal  Magazine,"  for  July,  1758,  Vol.  xxiii.  page  33,  there  is  ''A  Descrip- 
tion of  Mr.  Lyon's  Steel  Mill,  with  a  Copperplate  print."  In  April,  1758,  tne 
Society  of  Arts  has,  among  other  advertisements,  the  following  in  the  Univerwil 
Magazine,  Vol.  xxii.  p.  203  : — "  Hand-mills. — There  bein^  still  great  room 
for  invention  and  improvement  in  the  making  of  hand-mills,  there  will  lie 
given  to  the  person  who  shall  make  for  the  Society,  on  or  before  the  first  Wed- 
nesday in  November,  1758,  an  hand-mill,  which  will  most  eflectually  and  ex- 
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to  a  bookseller  fur  £300 ;  fur  as  I  design  to  leave  London  soon, 
I  should  have  been  but  embarrassed  by  it.*** 

1  wish  I  could  find  an  opportunity  of  sending  you  a  plate 
which  I  have  just  published,  something  in  the  nature  of  the  late 
Rotula.  It  shows  the  day  of  the  month,  age,  and  change  of  the 
Moon ;  the  places  of  the  Sun  and  Moon  in  the  ecliptic,  with  the 
times  of  the  rising,  southing,  and  setting  of  the  Sun,  Moon,  and 
Stars  of  first,  second,  and  third  magnitude,  from  A.D.  1756  to 
A,D.  1805. 

Be  so  good  as  to  convey  the  enclosed  letter  to  Keith  by 
post,  and  write  me  as  soon  as  you  can  with  convenience. — I  am, 
with  united  compliments,  &c.. 

Your  most  obliged,  humble  servant, 

James  Ferguson. 

From  tlie  Club,  o]>|x>site  Cecil  Street, 
iu  the  Strand. 

We  have  no  news  as  yet  of  the  expected  comet.  A  certain 
foolosoplter  has  almost  frightened  many  people  out  of  their 
senses  about  it.  I  tell  them  I  wish  they  would  luok  into  their 
Bibles,  and  they  would  be  satisfied  that  too  much  is  to  be  done 
before  the  12th  of  next  May,  for  the  world  to  come  then  to  an 
end." 


Thii  expected  Comet  here  alluded  to  was  Halley's  Comet, 
It  made  its  appearance  on  25th  December,  1758 — fully  eleven 
months  after  this  letter  was  written. 

It  will  have  been  observed  that  Ferguson,  near  the  commence- 
ment of  his  letter,  just  quoted,  expresses  to  the  Rev.  Mr.  Irvine 
a  wish  to  leave  London,  and  remove  to  Elgin,  and  contemplatt-h 
doing  so,  '* 'unless  something  uiiforeseeii  hnj) pens"     Fergus<»n 

pfilitiously  grind  wheat  and  otlitr  grain  into  nieul,  in  a  i-hi'up  inauu**r,  for  mak- 
ing bread  for  the  use  of  the  poor,  X"5(). "  Whethrr  Fergunou  resspouiled  to  this 
hecond  call  of  the  Society,  by  making  another  mill  for  c'om}»etitiou  for  the  i,'50 
premium,  is  not  now  known  ;  but  mont  likely  la*  did  not ;  an<l  thu«  fireveute\l  « 
repetition  of  conduct  such  as  (Gordon's. 

•il6  From  what  we  have  heanl  of  the  great  liU'ndity  of  Mf.  Millar  to 
authors,  we  are  inclined  to  l>elieve  that  he  would  make  offer  to  FergUJiou  to 
publish  his  Astronomy  at  his  own  risk — a  risk,  involving,  iKThapJi,  au  outlay 
of  at  lea.st  £500  ;  he  would  also,  ]»r(d)ably,  promise  to  buy  the  copyright  i>f  the 
work,  provided  the  1st  edition  went  quickly  otf  his  hands,  and  cleared  all  ex|ieii- 
ses,  then  to  pay  part  of  the  price  agreed  on  for  it,  and  the  remainder  of  the  niuiii-y 
after  the  2d  edition  was  issued.  How  n»uch  money  Kerginw)n  received  as  a  tir!»l 
l>ayment  from  Mr.  Millar,  is  uncertain,  Init  the  .second  or  remaining  (lortioii  waa 
£300,  OS  here  noted. 


JAMES  FEUGUSON.  231 

did  not  leave  Loudon ;  the  inference  therefore  is,  that  "  sorae- 
thhig  unforeseen  did  hxippen  '*  to  keep  him  to  London.  Enter- 
taining this  idea,  we  made  search  through  a  great  many  of  the 
London  newspapers  and  magazines  of  this  period,  in  order  to 
find  if  there  were  any  notice  or  paragraph  in  them  regarding 
Ferguson  and  his  movements,  so  as  to  account  for  his  continu- 
ing to  reside  in  London.  In  our  search,  "  The  Morning  Post 
and  General  Advertiser"  of  May  2d,  1758,  came  into  our  hands, 
in  which  we  found  the  following  notice  : — 

The  Prince  of  Wales  sends  for  Ferguson. — "  H.  R.  H. 
The  Prince  of  Wales  (Prince  George)  yesterday  sent  for  the 
celebrated  Mr.  James  Ferguson,  who  waited  on  his  Royal  High- 
ness, at  Leicester  House,  with  his  new  Astronomical  apparatus, 
with  which  the  Prince  appeared  to  be  much  interested"  ^^^ 

We  think  there  can  be  no  doubt  that  this  message  from  the 
Prince  of  Wales  to  Ferguson,  and  the  result  of  his  interview 
with  him,  became  the  " unfo-reseen  somefhing"  which  at  once 
made  him  abandon  all  thoughts  of  going  to  Elgin,  and  resolve 
on  taking  up  his  permanent  residence  in  London.  Tlie  1st  May, 
1758,  was  a  great  "  Red-Letter  Day  "  for  Ferguson ;  it  was  cer- 
tainly the  grand  turning  point  in  his  career,  as  it  opened  the 
way  to  his  future  advancement. 

This  newspaper  paragraph  alludes  to  Ferguson's  "  New  As- 
tronomical Apparatus,"  which  he  showed  the  Prince  at  Leices- 
ter House.  This  was,  probably,  either  his  Whirling  Table  and 
apparatus,  then  recently  made,  or  his  New  Rotula,  published 
on  9th  August  in  the  preceding  year,  and  entitled,  "  A  New 
Astronomical  Instrument,"  &c.     (See  date  9th  August,  1757). 

Ferguson's  Clock. — 'Ihe  Clock  usually  called  ''Ferguson's 
Clock"  appears  to  have  been  invented  and  made  by  Ferguson 
iu  1758,  and  is  often  alluded  to  in  works  on  Horology,  &c. 
It  was  contrived  by  him  as  an  improvement  on  a  singular 
Clock  which  had  then  been  recently  invented  by  the  cele- 
brated Dr.  Franklin ;  —  now  known  as  "  TJie  Franklin 
Clockr  "" 

31C  George,  Prince  of  Wales  who,  in  October  1760,  became  King  George  III. 

'17  Benjamin  Franklin,  LL.D.,  the  celebrated  Philosopher  ana  Statesman, 

was  bora  in  Boston,  North  America,  in  the  year  1706;   besides  being  the  author 
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Annexed  is  a  view  of  the  dial,  a  plan  of  the  wheel-work,  and 
description  of  Ferguson's  Clock,  from  his  "  Select  Mecluinical 
Jixercisea.** 

A  "  Clock  that  shows  the  Hours,  Minutes,  and  Seconds,  by 
means  of  only  Three  Wheels  and  Two  Pinions  in  the  whole 
Movement 


FIC.I 


ff.i. 


aiAL-PUTC. 


t 


FergtLsou'tt  Simple  Cluek,  1758. 

As  Dr.  Franklin,  whom  I  rejoice  to  call  my  friend,  is  perhaps 
the  last  jxjrson  in  the  world,  who  would  take  anything  amiss 
that  looks  like  an  amendment  or  improvement  of  any  scheme 

of  wveral  works,  he  dis<!overeil  *'  The  Identity  of  Lightning  and  EUctricity, 
On  the  Smoothing  of  the  Surface  of  a  Bufftetl  Sra  by  throwing  OH  on  the  Wateri . 
he  wa.s  also  tlie  InceiUor  of  the  Uanmmiani^  a  musical  iiiHtruineiit,  and  Tht 
Franklin  Clock.     He  died  in  1790,  aged  84." 

Franklin  came  to  Endand  in  1724,  and  for  many  years  worked  at  his  trmde  as 
a  printer  in  I^on<lon.  lie  left  Ijoudon  some  years  after  this  date,  hut  we  hud  him 
again  in  London  in  1765 — 1757 — 17C6 — 1774,  ic.  Franklin  ami  FergiiMun  a|i- 
|»ear  to  have  bi^en  iutn>duced  to  eaiih  other  in  1757.  Ferguson's  death,  in  177d, 
put  an  end  to  the  intimate  friendsliip  which  had  .so  long  sultsisted  U'tween  thrOL 
A  curious  old  Cinnilar  Horologe,  or  Clock,  once  in  our  i>o8susaion,  (now  in  the 
Museum  at  Hanif)  has  engraven  on  it,  John  T.  Desaguliers,  LL. I).,  1729,  \jtcX. 
on  Nat  et  Kxp.  Phil.,  Ix)ndon.  Benjamin  Franklin^  LL1\,  1757. — **  Jamts 
Ferguson,  V^H/'—**  Kenneth  M*Culloch,  1774;"  and  the  initials  G.  W.— Sw 
note  167. — Ferguson,  in  his  **  Select  Mechanical  Kxen'isoji,"  |«ges  1  — 4.  de- 
scribes the  **  Franklin  Clock,"  and  gives  engravings  of  ita  Dial-fa<*e  and  whivl- 
works. 
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he  proposes,  I  have  ventured  to  offer  my  thoughts  concerning 
his  clock,  and  how  one  might  be  made  as  simple  as  his,  with 
some  advantages.  But  I  must  confess,  that  my  alteration  is  at- 
tended with  some  inconveniences,  of  which  his  are  entirely 
free.  I  shall  mention  both,  to  the  best  of  my  knowledge,  that 
they  who  choose  to  have  such  simple  and  cheap  clocks  may 
have  them  made  in  either  way  they  please.^*® 

The  Doctor's  clock  cannot  well  be  made  to  go  a  week  without 
drawing  up  the  weight ;  and  if  a  person  wakes  in  the  night,  and 
looks  at  the  clock,  he  may  possibly  be  mistaken  four  hours  in 
reckoning  the  time  by  it,^*^  as  the  hand  cannot  be  upon  any 
hour,  or  pass  by  any  hour,  without  being  upon  or  passing  by 
four  hours  at  the  same  time.  To  avoid  these  inconveniences, 
I  have  thought  of  the  following  method  : — 

In  Fig.  1  the  dial-plate  of  such  a  clock  is  represented,  in 
which  there  is  an  opening  abed  below  the  centre.  Through 
this  opening,  part  of  a  flat  plate  appears,  on  which  the  twelve 
hours  are  engraved,  and  divided  into  quarters.  This  plate  is 
contiguous  to  the  back  of  the  dial-plate,  and  turns  round  in  12 
hours ;  so  that  the  true  hour,  or  part  thereof,  appears  in  the 
middle  of  the  opening,  at  the  point  of  an  index  A,  which  is 
engraved  on  the  face  of  the  dial-plate.  B  is  the  minute-hand, 
as  in  a  common  clock,  going  round  through  all  the  60  minutes 
on  the  dial  in  an  hour ;  and,  in  that  time,  the  plate  seen  through 
the  opening  abed  shifts  one  hour  under  the  fixed  engraven 
index  A.  By  these,  you  always  know  the  hour  and  minute,  at 
whatever  time  you  view  the  dial-plate.  In  this  plate  is  another 
opening  efgh,  through  which  the  seconds  are  seen  on  a  flat 
moveable  ring,  almost  contiguous  to  the  back  of  the  dial-plate ; 
and,  as  the  ring  turns  round,  the  seconds  upon  it  are  shown  by 
the  top  point  of  a  fleur-de-lis  C,  engraved  on  the  face  of  the 
dial-plate. 

218  *«  The  Perg^uaoii  Clock  "  was  invented  and  mode  by  Ferguson  in  1768.  We 
si'Arc^y  think  a  second  clock  on  such  a  construction  would  be  made — such  u 
clock  would  never  keep  accurate  time.  The  Clock  is  now  only  known  as  **  one 
of  the  curiosities  of  Horology. " 

319  **  The  Franklin  Clock.*' — This  is  also  a  clock  now  reckoned  amongst 
•*  The  Curiosities  of  Horology. "  Owing  to  the  arrangement  of  the  hours  on  its  dial- 
plAte,  it  is  rendered  almost  unfit  for  general  use.  We  have  in  our  possession  a 
small  Franklin  Horologe;  the  dial-plate  is  of  thick  brass,  3  inches  in  diameter,  with 
Koman,  or  Chapter  hours  engraven  on  it  a  la  Franklin.  The  works  are  those  of 
on  extraordinary  strong  watcn  attacdied  to  the  back  of  the  dial.  (Benj".  Frank- 
lin, LL.  D.,  1767,  is  engraven  on  the  back  of  the  dial  outside  of  the  watch  works). 

2g 
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Fig.  2  represents  the  wheels  and  pinions  in  this  clock.  A  is 
the  first  or  great  wheel;  it  contains  120  teeth,  and  turns  round 
in  12  hours.  On  its  axis  is  the  plate  on  which  the  12  hours 
above-mentioned  are  engraved. 

This  plate  is  not  fixed  on  the  axis,  but  only  put  tight  upon  a 
round  part  thereof,  so  that  any  hour,  or  part  of  an  hour,  may  be 
set  to  the  top  of  the  fixed  index  A,  without  affecting  the  motion 
of  the  wheel     For  this  purpose,  twelve  small  holes  are  drilled 
through  the  plate,  one  at  each  hour,  among  the  quarter  divi- 
sions ;  and,  by  putting  a  pin  into  any  hole  in  view,  the  plate 
may  be  set,  without  affecting  any  part  of  the  wheel- work.  This 
great  wheel  A,  of  120  teeth,  turns  a  pinion  B  of  10  leaves  round 
in  an  hour ;  and  the  minute-hand  B  (Fig.  1)  is  on  the  axis  of 
this  pinion,  the  end  of  the  axis  not  being  square,  but  round ; 
that  the  minute-hand  may  be  turned  occasionally  upon  it,  with- 
out affecting  any  part  of  the  movement.     On  the  axis  of  the 
pinion  B  is  ?t  wheel  C  of  120  teeth,  turning  round  in  an  hour, 
and  turning  a  pinion  D  of  6  leaves  in  3  minutes ;  for  3  minutes  is 
a  20th  part  of  an  hour,  and  6  is  the  20th  part  of  120.     On  the 
axis  of  this  pinion  is  a  wheel  E  of  90  teeth,  going  round  in  3 
minutes,  and  keeping  a  pendulum   in   motion    that  vibrates 
seconds,  by  pallets,  as  in  a  common  clock,  where  the  pendulum 
wheel  has  only  30  teeth,  and  goes  round  in  a  minute.  But,  as  this 
wheel  goes  round  only  in  3  minutes,  if  we  want  it  to  show  the 
seconds,  a  thin  plate  must  be  divided  into  3  times  60,  or  180 
equal  parts,  and   numbered   10,  20,  30,  40,  50,  GO ;   10,  20,  30, 
40,  50,  GO ;  10,  20,  30,  40,  50,  GO ;  and  fixed  upon  the  same  axis 
with  the  wheel  of  90  teeth,  so  near  the  back  of  the  dial-plate, 
a.s  only  to  turn  round  without  touching  it ;  and  these  divisions 
will  show  the  seconds,  through  the  opening  efg  h  in  the  dial- 
plate,  as  they  slide  gradually  round  below  the  point  of  the  fixed 
Jteur-dt-lls  C. 

As  the  great  wheel  A,  and  pulley  on  its  axis  over  which  the 
cord  goes  (as  in  a  common  30  hour  clock)  turns  round  only  oncv 
in  12  hours,  this  clock  will  go  a  week  with  a  cord  of  common 
length,  and  always  have  the  true  hour,  or  part  of  that  hour,  in 
sight  at  the  upper  end  of  the  fixed  index  A  on  the  dial-plate. 
These  are  two  advantages  it  has  beyond  Dr.  Franklin  s  clock  ; 
but  it  has  two  disadvantages  of  which  his  clock  is  free.  For.  in 
this,  although  the  12-hour  wheel  turns  the  minute-index  B,  vct. 
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if  t/icU  index  he  turned  by  hand,  to  set  it  to  the  proper  minute 
for  any  time,  it  will  not  move  the  12  hour  plate  to  set  the  cor- 
responding part  of  the  hour  even  with  the  top  of  the  index  A ; 
and  therefore,  after  having  set  the  minute-index  B  right  by 
hand,  the  hour-plate  must  be  set  right  by  means  of  a  pin  put 
into  the  small  hole  in  the  plate  just  below  the  hour.  Tis  true, 
there  is  no  great  matter  in  this ;  but  I  have  some  suspicion  that 
the  pendulum  wheel  E  having  90  teeth  instead  of  the  common 
number  30,  may  be  some  disadvantage  to  the  'scapement,  on 
account  of  the  smallness  of  the  teeth ;  and  'tis  certain,  that  it  will 
cause  the  pendulum-ball  to  describe  but  small  arcs  in  its  vibra- 
tions. Indeed  some  men  of  science  think  small  arcs  are  best ; 
but  if  they  really  are,  I  must  confess  myself  ignorant  of  the 
reasoa  For,  whether  the  ball  describes  a  large  or  a  small  arc, 
if  the  arc  be  nearly  cycloulal,  the  vibrations  will  be  performed 
in  equal  times ;  the  time  then  depending  entirely  on  the  length 
of  the  pendulum-rod,  not  on  the  length  of  the  arc  the  ball  de- 
scribes. Tlie  larger  the  arc  is,  the  greater  is  the  momentwrn, 
of  the  ball ;  and  the  greater  the  Tnomenium  is,  the  less  will  the 
times  of  the  vibrations  be  affected  by  any  unequal  impulse  of 
the  pendulum  wheel  upon  the  pallets. 

But  the  worst  thing  about  this  clock  (and  what  every  one  will 
allow  to  be  a  disadvantage)  is,  that  the  weight  of  the  flat  ring 
on  which  the  seconds  are  engraved,  will  load  the  pivots  of  the 
axLs  of  the  pendulum- wheel  with  a  great  deal  of  friction,  which 
ought  by  all  possible  means  to  be  avoided ;  and  yet  I  have  seen 
one  of  these  clocks  (lately  made)  that  goes  very  well,  notwith- 
standing the  weight  of  this  ring.  For  my  own  part,  I  think  it 
might  be  quite  left  out ;  for  they  are  of  very  little  use  in  common 
clocks,  not  made  for  Astronomiciil  observations,  and  table-clocks 
never  have  them."  (Vide  Ferguson  s  "  Select  Mechanical  Exer- 
cises."    Lond.,  1773,  1st  Edit,  pp  4—11). 

In  his  recently  discovered  "  Common  Place  Book,"  Ferguson 
says,  "  /  sfunved  this  Clock  to  Dr.  Franklin,  who  approved  very 
much  of  the  cUteration*'  "  Common  Place  Book,"  p.  98  (CoL 
Lib.  Ediii.) 

Manuscript  Copy  of  Ferguson's  Astronomy. — Under  date 
1757,  page  224,  allusion  is  made  to  three  manuscript  lxx)ks,  in 
Ferguson's  autograph,  which  were  discovered  near  the  end  of  the 
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year  1865.  The  second  one  of  the  three,  in  the  order  of  date,- 
a  quarto  copy  of  his  Astronomy,  carefully  and  beautifully  written 
— an  exact  copy  of  his  quarto  Astronomy  then  in  print  It  is  illus- 
trated by  engravings  same  as  in  the  printed  copies,  with  four  ad- 
ditional ones,  done  by  him  in  pen  and  ink, — viz.  A  view  of  the 
Dial-face  of  an  Astronomical  Clock ; — Plan  of  the  wheel-work  of 
his  large  Orrery ; — and  two  projections  of  the  Solar  Eclipses  in 
1761  and  1764.  The  title-page  of  this  volume  is  the  same  as 
in  the  printed  copy  (see  page  214),  and  has  the  date  MDOCLvm 
lettered  with  the  pen  at  the  foot  of  the  page.  It  has  been  sup- 
posed that  this  MS.  is  the  original  from  which  the  first  edition 
of  his  Astronomy  was  printed  (in  1756) — if  we  admit  this,  then 
Ferguson  must  have  added  the  title-page  to  it  in  1758.  We 
are  of  opinion  that  the  MS.  was  mritten  in  1758,  from  the 
second  and  corrected  edition  of  1757.  The  MSi  is  t»ry 
carefully  and  neatly  written,  free  from  erasures  and  inter- 
lineations, such  as  are  usually  to  be  found  in  copy  for  the  press 
— too  clean  to  have  passed  through  the  printing  office. 
We  can  form  no  opinion  as  to  Ferguson's  motive  for  writing 
this  MS. 

The  manuscript  volume  is  a  thick  quarto  of  328  pages,  fol- 
lowed by  24  pages  of  printed  matter,  and  Tables  by  Tobias 
Mayer.  It  is  full  l>o\md  in  calf,  with  gilded  edges — in  excel- 
lent preservation — size,  10  J  by  8^  inches,  and  1}  inch  thick — 
now  in  College  Library,  Edinburgh,  with  the  other  two  volumes. 
For  an  account  of  the  third  MS.  Vol,  see  date  1776. 

The  year  1758  opens  with  a  long  and  interesting  letter  from 
Ferguson  to  his  much  esteemed  friend,  the  Rev.  Mr.  Irvine  of 
Elgin.  Tlie  year  closed  on  Ferguson  with  the  sad  intelligence 
of  his  friend's  death.  The  Rev.  Alexander  Irvine  died  at  Elgin 
on  the  22d  Deceml)er,  1758,  in  the  59th  year  of  his  age,  and 
34th  of  his  ministry.     (See  also  note  69). 

1759. 
Birth  :  John  Fkrguson  Iwrn — Our  first  memorandum  of 
Ferguson,  for  the  year  1759,  refers  to  an  "  interesting  domestic 
occurrence,"  viz.  the  birth  of  a  son,  baptized  John,  Tlie  follow- 
ing extract  of  the  birth  is  in  the  autograph  of  Ferguson,  taken 
from  a  small  pocket  Bible  once  lielonging  to  the  Ferguson 
family,  and  to  which  we  have  been  indebted  for  a  record  of  all 


JAMES  FERODSON. 


the  births  in  kis  family.    As  previously  noted,  ttiis  Bible  is  now 
the  property  of  Dr.  George,  Surgeon,  Keith. 

"  John  ;  (born),  Tuesday,  27th  Feb)-.  1769,  N.S." 

It  is  very  probable  that  Fei^son's  son,  John,  was  named  after 
either  his  grandfather,  whose  name  was  John,  or  in  comphment 
to  his  uncle  John,  who,  at  the  time,  was  residing  in  the  parish 
erf  Keith,  Banffehire.  Ferguson  had  now  a  family  of  ojie  daugh- 
ter and  three  sons,  viz.  Agnes,  James,  Murdoch,  and  Jo/in; 
there  was  no  after  addition  to  his  family.'"' 

Pyrometer — In  1759,  FeT^son  invented  and  made  a  Pyro- 
meter, for  showing  the  expansion  of  metals  by  heat  The  fol- 
lowing description,  and  annexed  figure  of  this  instrument  are 
from  Ferguson's  "  Lectures  on  Select  Subjects." 


Forgiuon's  Pjronmler. 

"  A  A  is  a  flat  piece  of  mahogany,  in  which  arc  fixed  four 
hraus  studs  B,  C,  D,  L ;  and  two  pins,  one  at  F,  and  the  other 
at  H.  On  the  pin  F  turns  the  ciooked  index  E  I,  and  upon 
the  pin  H,  the  straight  index  G  K,  against  which,  a  piece  of 
watch-spring  R  bears  gently,  and  so  presses  it  toward  the  be- 
ginning of  the  scale  M  N,  over  which  the  point  of  that  index 
moves.  This  scale  is  divided  into  inches  and  tenth  parts  of  an 
inch ;  the  first  inch  is  marked  101)0,  the  second  2000,  and  so  on. 
A  bar  of  metal  0,  is  laid  into  notches  in  the  top  of  the  studs  G 
and  D ;  one  end  of  the  bar  bearing  against  the  adjusting  screw 
P,  and  the  other  end  against  the  crooked  index  EI,  at  a  20th 
m  For  DOticei  of  Joho  Fergiuon,  see  date  1773  ;  and  the  Appendix. 
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of  all  the  three  hands,  we  must  suppose  ''—p?  =  ^^,  from  whence 
we  have  Tnin::^:^-^.  Now,  the  least  integer  numbers,  repre- 
sented by  m  and  n,  in  the  proportion  of  ^  to  ^  are  11  and  708. 
Therefore,  1 1 :  708 : :  ?? :  ^ ;  and  consequently,  '-^  (=  708  x  g) 
=  the  synodical  period  of  the  three  hands  of  the  clock  =  7^ 
minutes,  or  just  12  hours.*** 

The  periodical  revolutions  of  the  Sun  and  Moon,  round  the 
ecliptic,  and  their  synodical  period  of  conjunction  with  each 
other,  may  be  familiarly  represented  by  the  motions  of  the  hour 
and  minute  hands  of  a  watch,  round  its  Dial-plate.  For,  the 
Dial-plate  is  divided  into  12  hours,  as  the  ecliptic  is  divided 
into  12  signs;  the  hour-hand  goes  round  in  12  hours,  as  the 
Sun  does  in  12  months,  and  the  minute-hand  goes  round  in  1 
hour,  as  the  Moon  does  in  (somewhat  less  than)  a  month.  And, 
as  the  Moon  never  is  in  conjunction  with  the  Sun  in  that  point 
of  the  ecliptic  where  she  was  at  the  last  conjunction  before,  so 
the  minute-hand  never  is  in  conjunction  with  the  hour-hand  at 
that  point  of  the  Dial-plate  where  it  was  at  the  last  preceding 
conjunction.  So  that,  the  12  hours  on  the  Dial-plate  may  re- 
present the  12  signs  of  the  ecliptic ;  the  hour-hand  the  Sun,  and 
the  minute-hand  the  Moon.  Only,  the  motion  of  the  minute- 
hand  is  too  slow  for  the  Moon,  in  proportion  to  that  of  the 
hour-hand  compared  with  the  motion  of  the  Sun.  For,  in 
the  time  of  the  Sun\s  going  round  the  ecliptic,  which  '\» 
12  calendar  months,  there  are  12 "30  conjunctions  of  the 
Sun  and  Moon ;  '^^^'  Imt  in  the  time  the  hour-hand  goes  round 
the  Dial-plate,  the  minute-hand  is  only  11  times  conjoined 
with  it. 

These  hands  arc  always  in  conjunction  at  XII  o'clock.  Tlie 
tirst  cohnnn  of  the  following  Table  shows  the  number  of  their 
conjunctions  in  12  hours,  and  the  collateral  lines  show  in  how 
many  hours,  minutes,  &c.,  after  XII,  they  come  to  their  succeed- 
ing conjunctions  marked  in  the  first  column ;  the  time  l)etwecn 
any  conjunction  and  the  next  being  1  hour  5^*^  minutes." 

2)  2)  .S)  5) 

•.'-•5  The  above  may  also  be  doiK-  nh  follows :— 720  =  360  =  1 80  =.  60  =  IjJ 

60=    30=    15=:    5         V 
12x1  X  1  =  12  hours,   the  periotl  of  a  coutinual  coujuui'tion  of  thf»e   thrw 
haiids. 

2*i6  There  are  12-368260  conjunct  ionn  of  the  Moon  with  the  Sun  in  365  d.  5  h. 
48  \n.  51  -6  8.     (See  note»  59  and  19in. 
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Hour. 

Min. 

S('c. 

TIkIk. 

FfHirths. 

Fifths 

1 

I. 

'\ 

27, 

16, 

21. 

49, 

2 

II. 

10, 

54, 

32, 

43, 

38, 

.    3 

III. 

16, 

21, 

49, 

5, 

27, 

2    4 

nil. 

21, 

49, 

5, 

27, 

16, 

■B  r> 

V. 

27, 

l«. 

•21, 

40, 

5, 

5  rt 

VI. 

32, 

43, 

38, 

10. 

54, 

.S>7 

vn. 

38, 

10. 

54, 

32, 

43, 

1    8 

VIII. 

43. 

38, 

10. 

54, 

32, 

'^    9 

IX. 

49, 

5, 

•27, 

1«, 

21, 

10 

X. 

54, 

32, 

43, 

38, 

10, 

11 

XI. 

0, 

0, 

0. 

0, 

0. 

Sixths. 

Sevonths. 

Ei^htlis. 

NintiiR. 

Tcnt!js. 

5, 

•27, 

16. 

21, 

49t>t 

10, 

54, 

32, 

43, 

38t»r 

16, 

21, 

49. 

5, 

27YV 

21, 

49, 

5, 

'27, 

16t*t 

27, 

16, 

21, 

49, 

^ 

32, 

43, 

38, 

10, 

54^1 

38, 

10, 

54, 

32, 

43^\ 

43, 

38, 

10, 

54, 

32Vt 

49, 

5, 

•27, 

16, 

21 W 

54, 

32. 

43, 

38, 

mn 

0, 

0, 

0, 

0, 

0. 

If  the  above  process  was  carried  to  infinity,  in  the  horizontal 
lines,  the  numbers  would  circulate  at  every  fifth  column. 

James  Fkrouson. 

LoNDOM,  Jun4'  18/A,  1759." 

(Vide  also  Ferguson's  "  Tables  ami  Tracts!'  Lond.,  1767,  pp. 
149_152). 

Troy  and  Avoirdupoise  Weight  Tables. — In  the  month 
of  June,  1759,  Ferguson  calculated  and  published,  in  large  type, 
on  a  single  sheet, 

"  Tables  for  Changing  Troy  Weight  into  Avoirdupoise  Weight,  and 
Avoirdupoise  Weight  into  Troy  Weight." 

This  sheet  has  been  out  of  print  for  upwards  of  a  century — it  is 
now  not  to  be  had — the  price  it  sold  at,  and  its  success  in  the 
literary  market,  is  unknown.  In  his  MS.  "Common  Place 
Book,"  pp.  238,  239,  he  gives  copies  of  these  Tables.  At 
the  end  of  them,  loe  are  told  that  they  were  "  Calcuhtted 
by  James  Fercfuson,  June  A.D.  1759."  We  find  the  MS.  Tables 
in  the  "  Common  Place  Book,"  similar  to  those  he  afterwards 
gave  in  his  "  Tables  and  Tracts,"  pp.  232 — 235,  to  wliich  the 
reader  is  referred. 

Under  date  1755  (page  206),  it  is  remarked  that  he 
sometimes  turned  his  attention  to  Theological  subjects,  and 
there  is  given  his  paper,  "  On  ilte  Birth  arul  Crucifixion  of 
Christy  The  present  paper  discusses  the  question  of  "  the 
Name  and  Number  of  the  Beast,"  which  results  in  a  very 
remarkable  coincidence  of  sums  total  We  copied  it  in  1831 
from  a  MS.  of  Ferguson's  in  the  possession  of  the  late  William 
Upcott,  Esq.,  Islington,  London. 

2h 
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"  On  the  Name  and  Number  of  the  Apocalyptic  Beast." — 
"  Whoever  reads  the  description  of  the  *  Scarlet  Woman/  and 
of  the  Beast,  in  the  Book  of  Revelations,  will  allow  that  both 
these  do  agree  so  exactly  with  the  Romish  Constitution  or 
Establishment,  that  they  can  hardly  mean  anything  else.  The 
name  written  upon  her  forehead  is  Mystery  ;  (see  Rev.  chap. 
xviL,  V.  5,  and  chap,  xiii.,  v.  18)  the  number  of  the  Beast,  which 
is  there  also  said  to  be  the  number  of  a  Man,  is  666. 

In  the  Hebrew  language  the  word  nriD  (Sefhor)  signifies 
Mystery  ;  and  the  Talmudists  use  the  word  n''^n  {Romiih) 
to  signify  the  Romish  Constitution  or  Establishment.  All  the 
letters  of  these  words  are  numerals,  and  their  sum  in  each  is 
666. 

Among  the  Greeks,  the  Churcli  of  Rome  was  called  AATEIN02 
(LateiTWs)  or  the  Latin  Church.  All  these  letters  are  numeral 
ones  too,  and  their  sum  is  G6C). 

The  Papists  call  the  Pope  VICARIVS,  FILII,  DEI  (Thf 
Vicar  of  the  Son  of  God).  And,  if  we  take  the  sum  of  all  the 
numeral  letters  in  these  three  words,  we  shall  find  it  also  to  be 
666— (S(-e 


Latin. 


VlCAK  c»f  th*-  Sox  nf 

God  in  I<atiii. 

:iim1  Nuniorital 

Value  of  till'  I>rttfl« 

\ 

V      .     .       .^     \ 

1  .  .    1  \ 

V       ^^''  1 

1 1     I 

Ciivfk. 

A    .     .     .            I 

lU'lU'OW. 

I, Alt  IN«>>  ill  (ilU  1  h. 

aii'l  NuiiHTi'-al 
Valih-  i»r  th«'  l.rttt  r-i. 

"a      .      .         .\\) 

^-      .     .      :. 

I    .     .         I 

\'     .    .     r» 

s  .    .    . 

F      .     . 

I    .     .           1 

L     .    .    :»^  '  / 

1                 '  / 

Iloln'ow. 

I{<>\||  III  in  HcKKrw. 

all'!  NuiiKi  I'-.il 
Nalih"  of  tin-  l,<  tfnw. 

1         .       .          (> 

72    .     .        M» 

Si.Timn  ill  IIkiikku  . 

arui  Ntjuirrifiil 
Vnliii-  of  th.-  I^'itii«. 

r     .    .    no 

n  .    .    4u) 

"       .     .      lo 

N 

.     .     .'»< » 

I)  .    .     :h-'  / 

1     .    .     f> 

"     .     .        lo 

<> 

.     .       70 

K                   / 

1    .     .     2(H) 

n      .     .    400 

\ 

.     .  2(H» 

I    .    .        1  / 

Sum;  (>H« 

Smn:  ^»^>« 

Smn:  ««♦> 

Sum ;  i*^'^ 
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Thus,  the  Sum  Total  of  the  Numerical  value  of  the  Letters  in 
each  of  the  Tablets,  is  exactly  G6G, — A  very  fatal  coincidence 
against  Popery. 

James  Ferguson. 

London,  7th  November,  1759." 

(See  also  Ferguson  s  recently  discovered  MS.  "  Gomrruyn  Pldce 
Book;'  Col.  Lib.  Edin.,  pp.  7  and  244). 

We  have  in  our  possession  a  scrap  of  paper  on  which  is  writ- 
ten, in  Ferguson's  autograph,  "  An  additional  coincidence  of  the 
number  666  in  connection  with  the  name  of  a  man,"  In  this 
"  additional  coincidence,"  Ferguson  introduces  the  motto  on  the 
Palace  of  the  Pope  at  Rome,  viz.  "  Vicarivs  Dei  Getieiulis  in 
Terria;'  (the  Vicar  General  of  God  on  Earth), — 

"Vicarivs  Dei  Genera  lis  In  Terris. 

•  •••••a  •••  • 

«•••■••  •«•  • 

6,1,100,     i,5,     500,    i, 50,1,      i,— , 1,— . 

Thiis,  5+14-100+1+5+5004-14-504-1 -f  1+1  ==6«6. 

The  Sum  total  of  the  letters  in  the  inotto  '  Vienrivs  Dei 
OenercUis  In  Terris  *  is  ic)Q(S. 

James  Ferguson,  hth  Dec.  1759." 

Mechanical  Paradox  Orrery. — Sometime  in  the  year 
1759,  Ferguson  made  a  new  Mechanical  Paradox  Orrery,  simi- 
lar to  the  one  which  he  made  in  1755,  the  only  difference  be- 
tween the  two  being,  that  in  this  new  one  the  wheels  are  all 
brass,  with  double  the  number  of  teeth  in  each  of  them ;  an<l 
also,  in  having  a  circular  dial  on  the  top  surface  of  the  frame 
containing  the  wheels,  directly  under  the  Sun,  the  axis  of  the 
Sun  being  in  the  centre  <if  the  dial,  which  has  laid  down  on  it, 
in  a  series  of  concentric  circles,  a  set  of  Lunar  Tables  from  1760 
to  18()0.  This  paradox  orrery  is  now  in  our  possession — for  a 
short  description  of  it,  see  conclusion  of  not(^  1 94. 

SuN-DiALS — Models,  &c. — Several  of  our  notes  show  that 
Ferguson,  during  the  year  1759,  delineated  a  great  many  pro- 
jections of  Sun-dials,  and  made  models  of  them  to  exhibit  in 
his  lectures  on  Dialling,  he  having  just  then  added  that  subject 
to  his  course.  Among  the  modeLs  he  then  made,  we  find — A 
Horizontal  Dial, — Vertical  Dials, — A  South  Dial, — Inclining 
and  Reclining  Dials, — Pardie's  Universal  Dial,  kc. 
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Dial  on  a  Caiid. — Somewhere  aljout  the  end  of  the  year 
1759,  Ferguson  delineated  a  Dial  on  a  Card,  which,  when 
rectified,  showed  The  Hour  of  the  Day, — The  Time  of  the 
Suns  Rising  and  Setting, — The  Sun's  Declination,  and  the 
Days  on  which  the  Sun  entered  the  Signs  of  the  Zodiac 
The  original  Dial  is  in  our  possession,  having  been  kindly 
presented  to  us  by  James  L  Rutherfurd,  Esq.,  Edinburgh,  in 
October,  18()3.  It  is  done  on  mill-board  J-inch  thick,  13J 
inches  by  9,  covered  with  fo(jlscap  paper  (on  wliich  the  Dial  is 
delineated).  James  Fetyumn,  fecit,  is  lettered  in  the  lower 
left-hand  corner  of  the  dial.  On  the  back  of  the  dial,  neatly 
writt<>n  by  him,  are  the  following  directions : — 

"  How  to  RECTIFY  and  use  the  Dial. 

Set  the  cross  lint*  on  the  brass  slider  to  the  day  of  the  month, 
and  stretch  the  thread  from  thence  over  the  angular  point  XH, 
where  the  curve  lines  meet ;  then  shift  the  l)ead  on  the  thread 
to  that  point,  and  the  Dial  will  be  rectified  for  the  following 
purposes. 

1.  To  FIND  THE  Hour  of  the  Day  when  the  Sun  Shines. — 
Raise  the  Gnomon  (no  matter  how  much  or  how  little),  and  hold 
the  edge  of  tlie  Dial  next  the  Gnomon  toward  the  Sun,  so  as 
the  uppermost  edge  of  the  shadow  may  just  cover  the  Shadow 
Line ;  and  the  bead  t}i(.*n  playing  fn.'ely  on  the  face  of  the  Dial 
(by  the  weiglit  of  a  plummet  hung  occasionally  to  the  threa<l;, 
will  show  the  time  of  the  day  among  the  hour-lines  as  it  is  l)e- 
fore  or  after  noon. 

2.  To  FIND  the  Time  of  Sun-rising  and  Sun-settin<;. — 
Movr  the  thread  among  the  hour-lines,  till  it  either  covers 
some  one  of  them  or  lies  parallel  betwixt  any  two;  and 
then  it  will  cut  the  time  of  Sun-rising  among  the  foren«M>n 
hour-lines,  and  of  Sun-setting  among  the  afternoon  hour- 
lines,  ff>r  the  day  of  the  year  indicated  by  the  cross  line  on  the 
slider. 

3.  To  FIND  THE  Sun's  De<li nation. — Stretch  the  threaii 
over  the  angular  i)oint  at  Xll,  and  it  will  cut  the  Sun's  Diirli- 
nation  for  the  day  of  the  year  at  which  the  cross  line  on  the 
slider  stands. 

When  the  bead,  rectified  as  al)ove,  moves  along  any  of  tlu' 
curve  lines  on  which  the  Signs  of  the  Zodiac  are  marked,  the 
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Sun  enters  those  Signs  on  the  days  pointed  to  by  the  cross  line 
on  the  slider. 

This  Dial  answers  only  for  those  Places  which  have  the  same 
Latitude  with  Londoa  To  construct  such  Dials  for  other 
Latitudes,  see  my  Mechanical  Lectures. — J  AMES  Fergusos." 

Referring  to  his  "  Mechanical  Lectures,"  we  find  a  description 
of  the  dial,  with  two  figures,  showing  how  it  is  constructed 
"  The  Rules  for  Use"  are  nearly  the  same  as  those  already  given. 
What  follows,  not  in  the  original,  but  in  hia  Lectures,  lieing  im- 
portant, we  give  as  addenda, — 


We  are  told  this  is  "  a  portable  dial,  which  may  be  easily 
drawn  on  a  card,  and  carried  in  a  pocket-l>nok.  Tlie  lines  a  </. 
o  b,  and  b  c,  of  the  gnomon  must  be  cut  quite  through  the  card ; 
aod  as  the  end  ab  of  the  gnomon  is  raise<l  occasionally  above 
the  plane  of  the  dial,  it  turns  upon  the  uncut  line  cd  as  on  a 
hinge.  The  line  dotted  A  B  must  be  sUt  quite  through  the 
card,  and  the  thread  must  be  put  through  the  slit,  and  have  a 
knot  tied  behind  to  keep  it  from  being  easily  drawn  out.  On 
the  other  end  of  this  thrcarl  is  a  small  plummet,  and  on  the 
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middle  of  it  a  small  bead  for  showing  the  hour  of  the  day." 
("  Lectures  on  Select  Subjects  in  Mechanics,"  &c.) 

In  the  same  year  (1759),  Ferguson  pubhshed  this  Dial  on  a 
card  4^  inch  by  3  inches,  having  in  the  left  hand  lower  comer, 
J.  Ferguson,  delin.  and  under  it  Pereunt  et  Imputantur 
This  ingenious  Card-Dial  has  been  Jong  out  of  print,  and  is 
very  rarely  to  be  had.  We,  however,  understand  that  it  has 
frecjuently  been  copied  and  sold  since  Ferguson  s  time.  We  are 
indebted  to  the  kindness  of  Mr.  Robert  Sim,  Keith,  for  our 
copy — it  came  into  his  hands  from  the  last  relatives  of  Fer- 
guson in  Keith,  and  is  still  in  excellent  preservation ;  the  green 
silk  cord  for  the  plummet  and  the  bead  being  still  attached 
to  it. 

We  have  no  other  memoranda  of  Ferguson  for  1759,  but  may 
add,  that  as  his  celebrated  work  "  Lectures  on  Select  Subjects," 
«&c.,  was  pubhshed  in  the  following  year,  it  is  to  be  pre- 
sumed that  much  of  his  leisure  time,  during  the  later  part  of 
1759  and  the  beginning  of  1760,  was  devoted  to  writing  that 
work,  and  making  the  drawings  necessary  for  its  illustration. 

1760. 

In  Memoriam. — The  following  memorial-tribute  to  the  worth 
of  a  departed  friend,  was  composed  by  Ferguson  in  1760.  The 
original,  in  his  own  autograph,  written  on  the  inside  of  the 
first  board  of  the  "  Ferguson  Bible,"  so  often  referred  to.  is 
now  in  the  possession  of  Dr.  George  of  Keith  : — 

"  Mr.  James  Mackenzie  of  Oxford  Road,  in  the  Pamh  of  St.  Mary 
le  bonne,  Grocer,  died  the  1 1th  Febniary  1 7(KK  ajred  25  years  5  davs, 
and  was  iuterr'd  in  the  same  Parish  churchyanl.  He  was  of  solid 
Jud^^ent  and  ^(xxi  sense,  remarkably  sober,  virtuous  and  constant: 
a  dutiful  s(m,  a  loving  Bro»".  and  moat  sincere  friend ;  and  may  justly 
be  sjiid  to  have  been  a  young  man  of  real  worth.  His  soul  took  it^j 
flight  of  a  Monday  a  quarter  past  three  o'clock  in  the  afternoon 
from  this  Earth  of  trouble  to  a  Heaven  of  eternal  Happiness." 

Note. — One  of  the  pall-beartTs  at  Ferguson's  funeral  in  1776 
is  named  Mackenzie,  probably  a  relative  of  the  subject  of  the 
above  record. 

'*  Lkctukks  on  Sklect  Suiwkcts,"  &c. — In  the  vear  17G0 
Ferguson  pubhshed  his  second-best  and  celebrated  work.  Lee- 
tares  oil  Si'hd  Subjects  in  Mechanics,  &c.    Like  his  Astronomv. 
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his  Lectures  are  written  in  clear  and  plain  language,  so 
much  so,  that  the  merest  t3rro  in  the  sciences  of  which  he 
treats  cannot  possibly  fail  to  understand  the  author's  meaning 
and  demonstrations.  Until  lately,  '*  The  Lectures "  were  the 
generally  acknowledged  text-hook  on  Mechanics  in  Britain,  but 
the  now  advanced  state  of  the  sciences  has  called  into  exist- 
ence other  works  on  the  subjects  of  which  it  treats.  This  work 
has  gone  through  numen>us  editions.  In  our  memor-- 
anda,  we  have  the  following  editions  and  dates, — viz.  1st  edi- 
tion, published  in  1760,— the  2d  in  17()4,— the  3d  in  17G7,— 
the  4th  in  1772,— the  5th  in  177(i,— the  6th  in  1784,— the  7th 
in  1793 ;  also,  republications  in  1806,-1823,-1825,  and  1827. 
The  edition  of  1806  is  edited  by  "  David  Brewster,  LLD."  (now 
Sir  David  Brewster)  in  two  volumes.  "  The  Lectures "  have 
also  been  frequently  published  in  America,  and  also  translated 
and  published  in  several  foreign  countries. 

he  annexed  is  the  title-page  of  Lectures  on  Select  Subjects, 

Lectures  on  Select  Subjects  in  Mechanics,  Hydrostatics,  Hydraul- 
ics, Pneumatics,  and  Optics,  ¥rith  the  Use  of  the  Globes,  the  Art  of 
Dialling,  and  the  Calculation  of  the  Mean  Times  of  New  and  Full 
Moons  and  Eclipses.  Illustrated  with  Copperplates.  By  James 
Ferguson,  London,     mdcclx. 

It  is  dedicated  to  "  Prince  Edward,"  in  the  style  so  peculiar 
to  last  century, — viz. 

"  To  His  Royal  Highness  Prince  Edward,  Sir, — As  Heaven 
has  inspired  your  Royal  Highness  with  such  a  love  of 
ingenious  and  useful  arts,  that  you  not  only  study  their 
theory,  but  have  often  condescended  to  honour  the  professors 
of  mechanical  and  experimental  philosophy  with  your  pres- 
ence and  particular  favour,  I  am  thereV>y  encouraged  to  lay 
myself  and  the  following  work  at  your  RoYAL  HiGHNESS's 
feet;^^  and  at  the  same  time  beg  leave  to  express  that 
veneration  with  which  I  am.  Sir,  your  Royal  Highness's 
most  obliged,  and  most  obedient  humble  servant,  James  Fer- 
guson." 

^•iT  Prince  Edwahd  wu.s  the  second  son  •»!'  Freilerick,  I'rince  of  Wales 
(eldest  son  of  George  II.),  was  born  at  Norfolk  House  on  14th  March,  1739.  lie 
w«8  seized  with  a  malignant  fever  at  Genoa,  in  Upper  Italy,  and  died  there  on 
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The  Armillary  Trigonometer. — Sometime  in  the  year 
17G0,  Ferguson  made  a  model,  in  wood,  of  an  Aistronomical  in- 
strument called  The  Arvfvillary  Trigorumiefer,  the  invention 
of  Mr.  Mungo  Murray,  Shipwright,  at  Deptford*^  It  solved  the 
following  problems : — "  1st,  The  Time  of  the  Day,  Forenoon  and 
Afternoon,  and  the  Sun*s  true  Azimuth  from  the  South  at  that 
time.  2d,  The  variation  of  the  Compass.  8d,  The  time  of  the 
day  being  given,  to  find  the  Sun  s  altitude  and  azimuth  at  that 
time.  4th,  The  time  of  the  Sun's  rising  and  setting,  on  any  day 
of  the  year,  in  any  given  North  latitude  less  than  CG^  degrees. 
5th,  To  find  when  the  Morning  Twihght  begins,  and  when  the 
Evening  ends.  Cth,  A  place  being  in  the  north  frigid  zone 
(that  is,  in  more  than  GO^  degrees  of  North  latitude),  to  find  on 
what  day  of  the  year  the  Sun  begins  to  shine  constantly  on  that 
place  without  setting;  and  how  long  he  continues  to  do  bo. 
7th,  How  long  Twilight  continues  at  the  Poles  of  the  Earth. 
8th,  The  Sun's  depression  below  the  horizon,  at  any  time  of  the 
night,  in  any  given  latitude  less  than  (j()i  dog.  9th.  To  find  iu 
what  North  latitude  the  longest  day  is  of  any  given  length  less 
than  24  hours.  KHh,  The  Sun's  amplitude  at  rising  and  set- 
ting, in  any  given  latitude  less  than  CyG^  deg.  11th,  The  length 
of  the  longest  day  being  given,  at  any  place  whose  latitude  is 
North;  to  find  the  latitude  of  that  place.  12th,  In  the  Sum- 
mer months,  to  find  an  East  and  West  line;  and  consequently, 
a  Meridian  line,  for  a  place  of  any  given  latitude.  18th,  Tlie 
distances  of  all  the  Forenoon  and  Afternoon  hours  from  XII,  ou 
a  horizontal  dial,  for  any  given  latitude.  14th,  Tlie  distances 
of  the  Forenoon  and  Afternoon  hours  from  XII,  on  a  verti- 
cal South  dial,  for  any  given  latitude.  15th,  The  distances  of 
the  Fontnoon  and  Afternoon  hours  from  XII,  on  a  vertical  dial, 
declining  from  the  S(Mith  toward  the  Efust  or  Weist,  by  any 
given  number  of  degrees." 

In  Tables  and  Tracts  we  are  informed,  '*  Mr.  Mungo  Murray. 
Shipwright,  contrived  a  v(jry  useful  in.strunient  which  he  calls 
•  The  Annlllary  Tnginnmieier ;'  and  I  had  it  some  months  by 
me  in  the  year  1757.     Slrire  that  time,  he  showe<l  me  a  |XL^te- 

'^'^^  Mr.  Mungu  Murray,  an  ingenious  Slii|»wrii,'ht,  at  DoptlorJ,  iwat  liiiii«l«>ii 
Il«*  \H  the  author  of  an  excelh^nt  work  rntit  !<;(!,  ''A  TreatiJte.  on  ShijthuiMin*t  and 
SaHgatiim^  with  numerous  P1ah\s  and  uecUhj-printrd  TahUjt."     Ix)n4ioii,  1754 
Wu'Ai  108.  (kl.     Sujpplrvinif  to  the  Trratise  tni  Shiffbin'fding^  traiiMlnt<nl  fn»iii  M. 
Houguer's  '•Tmitedu  Naivre."     Plates,  Us.     I>oiulon,  17«)5. 
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board  model  of  an  instrument,  much  of  the  same  sort,  but  of  a 
much  smaller  size  ;  which,  I  believe,  he  has  not  yet  made,  either 
of  wood  or  metal  And,  as  it  is  a  thing  that  deserves  well  to 
be  known,  on  account  of  its  great  utility,  I  have  made  it  of  wood. 
The  only  addition  that  I  have  made  to  Mr.  Murray's  scheme  is 
a  circular  scale  of  the  Sun  s  declination,  for  the  different  days 
of  the  year,  to  save  the  trouble  of  referring  to  Tables  of  the 
Sun  s  declination  in  printed  books."  (Vide  "  Tables  and  Tracts," 
pp.  80 — 104,  with  copperplate  of  the  instrument). 

The  following,  by  Ferguson,  On  Colours  and  the  Rainbow, 
were  extracted  by  us,  in  1835,  from  the  original  in  the  posses- 
sion of  the  late  Dawson  Turner,  Esq.,  of  Yarmouth — both  papers 
are  dated  17G0. 

"  On  Colours. — Colours  produced  by  the  mixture  of  colour- 
less fluids  : — 

1.  Spirit  of  wine  mixed  with  spirit  of  vitriol  make  u          .  rexl. 

2.  Solution  of  mercury  mixed  with  oil  of  tartur,  orange. 

3.  Solution  of  sublimate  and  lime-water.           ....  yellow. 

4.  Tincture  of  roses  and  oil  of  tartar, green. 

5.  Solution  of  copper  and  spirit  of  sal-ammoniac,              .  .    purple. 

6.  Tincture  of  roses  and  spirit  of  vnne,         ....  blue. 

7.  Solution  of  sublimate  and  spirit  of  sal-ammoniac,  white. 

8.  Solution  of  sugar  of  lead  and  solution  of  vitriol,  bfack. 

Colours  produced  by  the  mixture  of  coloured  fluids : — 

1.  Tincture  of  saffron,  which  is  yellow,  mixed  with  tincture  of  red 

roses,  make  a       .  .  .  .  .  .  grteu. 

i.  Tincture  of  violets,  which  is  blue,  and  spirit  of  sulphur,  which  is 

brown,  make  a  ....  .  crimson. 

3.  Tincture  of  re<l  roses,  which  is  red,  and  spirit  of  hartshoni,  which 

is  brownish,  make  a         .  .  blue. 

4.  Tincture  of  violets,  which  is  blue,  and  solution  of  Hungarian 

vitriol,  which  is  blue,  make  a       .  purple. 

5.  Tincture  of  cyanus  (blue-bottle  flower),  which  is  blue^  and  spirit 

of  sal-ammoniac  coloured  blue,  make  a  .  .  green. 

6.  Solution  of  Hungarian  vitriol,  which  is  blue,  and  lixivium,  which 

is  brown,  make  a  .....  yellou:. 

7.  Tincture  of  cyanus,  which  is  blue,  and  solution  of  copper,  which 

is  green,  make  a        .  .  .  rec/. 

Colours  Changed  and  Restored  : — 

1.  Solution  of  copper,  which  is  green,  by  spirit  of  nitre  is  made  colourless ; 

nd  is  again  restored  by  oil  of  t:irtar. 

2.  Limpid  infusion  of  galls  is  made  bUick  by  a  solution  of  vitriol,  and  trans- 

parent again  by  ou  of  vitriol ;  and  then  blaek  again  by  oil  of  t^irtar. 

2l 
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3.  Tincture  of  retl  roses  is  made  block  by  a  solution  of  vitriol,  and  becomes 

red  again  by  oil  of  tartar. 

4.  A  slight  tincture  of  red  roses  by  spirit  of  vitriol  becomes  a  fine  red ;  then, 

by  spirit  of  sal-ammoniac  turns  green ;  and  then  by  oil  of  vitriol  becomes 
red  again. 

5.  Solution  of  verdigris,  which  is  grMHy  by  spirit  of  vitriol  becomes  colour- 

less ;  then  by  spirit  of  sal-ammoniac  becomes  purple ;  and  then  by  oil  of 
vitriol  becomes  colourless  again. 

On  the  Rainbow. — The  proportional  breadth  of  each  colour 
ill  the  Rainbow,  supposing  the  whole  breadth  thereof  to  lie 
divided  into  3G()  ecjual  parts. 

The  red  Ls  found  t^  have  45  parts. 


The  orange 

27 

The  yellow 

48 

The  green 
The  blue 

GO 

'60 

The  indigo 

40 

The  violet 

SO 

Total,     3G() 

If  the  flat  upper  surface  of  a  top  be  divided  into  3G0  equal 
parts,  all  round  its  edge,  and  be  divided  by  7  lines  into  so  many 
portions  or  sectors  of  circles,  in  the  above  proportionB,  and  the 
respective  colours  be  lively  painted  in  these  spaces,  but  so  as 
the  edge  of  Ocax'h  colour  may  be  made  nearly  like  the  coliMir 
next  adjoining,  that  the  separation  may  not  be  well  distinguish- 
ed by  the  eye;  and  the  top  be  made  to  spin,  all  these  colours 
together  will  so  blend  as  to  appear  white.  And  if  a  large  rouml 
black  spot  be  painted  in  the  middle,  so  as  there  may  be  only  a 
broad  flat  ring  of  colours  around  it,  the  experiment  will  succeed 
the  better. 

Red  is  the  least  refrangibb.'  of  all  the  colours,  orange  next, 
and  violet  the  most  of  all. 

Mr.  E<lwju*d  Delaval,  F.R.S.,  has  found,  by  ex}H:Timents  on 
melting  difl'erent  metals  with  j)ure  gla.ss,  that  they  colour  the 
glass  according  to  their  diflc'rent  densities  or  spc»cific  gravities . 
the  most  dense  giving  a  red  colour  to  the  glass,  and  the  leaiJt.  a 
blue  or  violet. 

Thus,  gold  melted  with  glass,  gives  it  an  omnge  colour;  silvi'i 
a  yellow;  copjx-r  a  green,  and  iron  a  blue  colour. 

James  FERursoN. 

LoXiMiN,  Jttnf^  170n.  " 

Vide  also  ''Tables  and  Tracts,"  pp.  21)0— '298. 


Febgusos  Abaxooxs  the  Pbofessiun  of  Ldincb. — In 
his  Memoir,  he  mentions  that  he  f<3llowe<l  his  pMesdon 
of  linmer  for  26  vearsL  He  adopted  this  profession  when  in 
Edinburgh  in  173-1:  ojnse«:|aentlT.  htr  altiundoned  it  in  1764J 
— now  confining  hi>  wh«^le  attention  t«»  that  vf  Lectaivr  **u 
Experimental  Philotsfj^rfiy  and  Astronomy.  In  the  an  *A  linmin^ 
Fergnisun  sav^,  "  hr  u^orr  ^stiy^ot  tu  •ra»>/.""  as  his  mind  was  trv^r 
"* pui>fainy  th'>u»j^  tn^jm  *ig,y:rKibl^ :"  i^esidtrs.  his  si^Lt  was  li^r- 
ginning  to  fail :  and  in  17-3>.  :u  Lis  lett^rr  which  we  have  quote-1 
under  that  date,  htr  hail  tLt:n  little  or  u*j  busines^  as  a  limner. 
In  this  letter  'A  175 *>  he  sars  that  he  had  not  drawn  ~  *tjr  pict'jirt^ 
these  Ujut  turrlotmorUlvf."  Thea^r  facts  before  him  were  Itright- 
eued  bv  the  STiccess  *A  his  AstPjnomv — he  had  smU  the  remain- 
der  of  his  right  in  that  work  t^  hL>  publisher  for  £3lW.  and 
it  is  imderstOi'jd  tliat  h»r.  in  17*>0.  received  al»ut  £350  for  the 
copyright  of  his  Lecture^  on  S^rl^rct  Subjects  in  Mechanics,  jcc, 
(then  just  pubUshed — »how^  that,  when  he  abandoned  his  old 
profession  of  limn^rr  in  ITO^K  he  had  aU^ut  £<J54J  at  o.>minand. 
and  as  a  Lecturer  on  Exp^erimental  Phil<.«s«jphy  and  Astronomy 
he  was  meeting  with  great  s-uoc»rj». 

The  onlv  other  memoran^Ia  which  we  liavtr  of  Fer^njsijn  for 
1760  is  in  the  shape  of  an  ailvertLsement  of  what  he  tao^^ht  in 
1700,  and  his  fee»  for  the  same. — viz 

^  Mr.  FeigiisoD  uache»  the  T^  of  the  (syA^si  in  a  Mocth,  att<*-}- 
ing  one  Hoar  everr  Dav  Soii'iar  '.jr^^^^eoi,  f>r  T'co  (r^itt'tas  at  kom^^ 
or  Fimr  Ouituas  ohrtMuL  if  n'.4  9Aon.  fAa/i  a  miJl<  frr/m  his  Kou^*. 
Tho€e  who  art  ian^kt  ahrrjad  prr,rid^  GlfJj*^  for  t/k<tHMir<*.  He 
aUo  tioduM  Practice  Gt*>m(ecnr  bv  the  ScsJe  tjA  Compasses,  the 
Gonstmction  of  Map«.  the  Ppireirti-in  of  the  .Sphere,  the  Principle* 
of  Dialing,  and  the  Calcoiation  of  New  and  Fall  Mi»n«  aiid  Eclip- 
ses ;  on  ^  tamt  T^TtM~ 

The  above  is  extracte^l  fr«.»Wi  a  mutilated  printed  )iaiid>bill 
of  date  1760.  See  also  the  a^lvertisement  on  the  flv-leaf.  in 
his  "  Analysis  of  a  Counse  of  I^rctures."  Printe^l  at  Bristol  in 
1703. 

17«il 
Ferguson's  REsmEXCE,  1701. — In  K«^nt*s  London  Direct* .r\ 

for   the    year    1701,    is    imserte^l    the   folluii-ing   entr\-   *A  hi> 
residence, — viz. 

(1761). — *^  James  Fer^iLfoii,  A5tri>iionier.  Great  Bu:«aeU  Str&et,  Bi-.-jmsburr.' 
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In  1761  it  would  appear,  from  an  advertisement  at  the  foot  of 
one  of  his  publications  of  this  year,  that  he  either  had  a  resi- 
dence in  Red-Lion  Court,  Fleet  Street,  London,  or  had  a  room 
in  that  CouH  as  a  Class-roorn.  A  quarto  work  published  by 
Ferguson  early  in  1701,  entitled,  "A  Plain  Method  of  Deter- 
mining  tlie  Parallax  of  Venus,"  has  the  following  at  foot  of 
title-page : — "  London :  Printed  for,  and  sold  by  the  Author,  in 
Red-Lion  Conrty  Opposite  Serjeant's  Inn,  Fleet  Street!' 

Pamphlet  on  the  Parallax  of  Venus,  published  in  quarto. 
— ITiis  pamphlet,  published  by  Ferguson  early  in  1701,  is 
a  thin  quarto  of  54  pages,  with  4  illustrative  folding-plates, 
shows  how  to  determine  the  Parallax  of  Venus  by  the  then 
forthcoming  transit  of  that  planet  over  the  Sun's  disc,  calculated 
to  take  place  on  June  0th,  1701 ;  and  consequently,  the  Dis- 
tances of  all  the  Planets  from  the  Sun.  This  work  is  now  veiy 
scarce ;  the  title  is  as  follows  : — 

"  A  Plain  Method  of  detennining  the  Panillax  of  Venus  by  her 
Transit  over  the  Sun,  and  from  thence,  by  Analopr,  the  Parallax 
and  Distance  of  the  Sun,  and  of  all  the  rest  of  the  Planets.  By 
James  Ferguson.  London :  Printed  for  and  sold  by  the  Author, 
in  Red-Lion  Court,  Opposite  Serjeant's  Inn,  Fleet  Street ;  and  also 
by  Mr.  Millar,  Bookseller  in  the  Strand ;  Mr.  Nairn,  Optician,  near 
the  Royal  Exchange;  and  Mr.  Watkins,  Optician,  near  Charing 
Cnws.     MDcci.xi." 

It  appeal's  to  have  been  puhlisbed  in  February,  17()1,  jis  it  is* 
then,  for  the  tirst  time,  adveitised  in  the*  Gentleman's  Magazine, 
vol.  31,  p.  95,  Feb.  17()1. 

The  foUowing  curious  calculations  on  the  Cycles  of  the  Sun, 
Moon,  and  Roman  Indiction,  are  taken  from  a  copy  we  made 
in  1834  from  the  original  in  the  po.ssession  of  William  U|>ct»tt, 
E.s(j.,  Islington,  London.  They  wore  made  by  Ferguson  in 
17()i.  We  observe  a  similar  calculation  in  his  "  Common  Place 
Book  "  without  Ji  date. 

'*A  ProBLKM. — The  Cycle  of  the  Sun  is  28  Years,— the 
Cycle  of  the  Moon  19  Years, — and  the  Roman  Indiction  ir> 
Years.  Now,  .supjx^sing  all  the.se  (Cycles  to  l)egin  t-ogether.  or 
to  be  1  each ; — Query,  In  what  time  afterwards  will  they  all 
begin  together  again,  and  how  many  Revolutions  will  each 
Cycle  have  then  made  i 
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Years. 

Let  a  =  28     ^,  =  ^',  and  ^^^  =  ^,  by  the  method  of  solving 

such  Questions. 
6  =  19     =  2128  and  2565  by  cross  multiplication  of  the 

denominators  into  the  numerators. 

c  =  15     =112  and  135,  in  lowest  terms,  by  their  greatest 

common  divisor,  which  is  19. 
Then  a  6=532  And  •532xi36^286xn2^7(^gQ  ^^^^^  ^^^  ^^^^  ^j^^^ 

the  Cycles  will  begin  together  again. 
rt.6=      9   ^-^  =  285  years,  the  rev.  of  a  ^-|?  =  420  years ; 

the  rev.  of  6 ;  and  '^  =  532  y.  the  rev.  of  c. 
6-c=285  So  that  the  Cycle  of  the  Sun  will  have  gone 

through  285  periods. 
h-c=  4  revolutions, — the  Cycle  of  the  Moon  420, — And 
the  Roman  Indiction  through  532.  And  axfcxc  =  7980  years, 
but  y^=  1-  So  that  there  is  but  one  Conjunction  of  all  these 
three  Cycles  in  the  multiplication  of  them  all  into  one  another, 
which,  by  the  foregoing  calculations  will  appear  very  singular. 
This  7980  years  make  the  Great  Julian  Period,  in  which  there 
are  not  any  two  years  wherein  all  the  three  Cycles  will  be  equal. 

James  Ferguson,  11  May,  1761." 
(See  also  his  MS.  "  Covimon  Place  Book"  Col.  Lib.  Eilin., 
p.  172). 

We  may  here  note  that  as  the  years  28,  19,  and  15  are 
prime  to  each  other,  nothing  more  is  necessary  than  to  mul- 
tiply them  into  each  other, — 28  x  19  x  15  =  7980,  the  years  in 
Julian  Period— then  79804-28  =  285  rev.  of  Solar  Cycle.  7980 
4-19  =  420  =  rev.  of  Lunar  Cycle,  and  7980-15  =  532  rev.  of 
Indiction — respectively  in  the  great  period  of  7980  years. 


On  the  back  of  the  half  sheet  of  paper  on  which  the  foregoing 
is  written,  we  found  the  following  somewhat  similar  sort  of  cal- 
culation on  the  conjunctive  period  of  three  hands  on  the  dial- 
plate  of  a  clock,  which  at  same  was  time  copied — it  is  entitled, 

"  The  Question  on  the  Conjunctive  Period  of  the  Three  Hands  Answered.^' 

"Supposing  a  Clock  to  have  three  hands  A,  B,  C,  all 
going  the  same  way  round  the  Dial-plate.  That  A  goes 
round  in  365  days  5  hours  48  minutes  54  seconds  (or 
31556934  seconds),  the  time  in  which  the  Sun  goes  round  the 
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Ecliptic,  or  length  of  the  Solar  Tropical  year.  That  B  goes 
round  in  27  days  7  hours  43  minutes  5  seconds  (or  2360585 
seconds),  the  time  in  which  the  Moon  goes  round  the  Ecliptic ; 
and  that  C  goes  round  in  7  days  (or  604800  seconds.  If  all  these 
hands  set  out  from  a  conjunction  at  any  one  point  of  the  Dial- 
plate  ;  Query,  In  what  time  afterward  will  they  all  come  to  a 
conjunction  again,  at  the  very  same  point  of  the  plate,  and  how 
many  rcvolutions  will  each  have  then  made? 


Multiply  the  Solar  Year  A==  31656934 

Bv  the  Lunar  Revolution  B=*  2360585 


^ 


The  Product  will  be  74402825046390 

Mult,  this  Product  by  the  Week-hand  C= 604800 


"SocondR. 


And  the  Product  will  be = 45053260588056672000 

Which  is  the  number  of  seconds,  in  the  Grand  Period,  or  time 
in  which  all  the  three  hands  will  be  in  a  conjunction  again  at 
the  same  point  of  the  Dial-plate  they  set  out  from  at  first. 

Divide  this  period  by  A  =  3155()934,  and  the  quotient  will 
be  1427681808000  for  the  number  of  Solar  Tropical  Years  con- 
tained in  it ;  equal  to  the  number  of  revolutions  of  the  hand  A 
in  that  time. 

Divide  the  same  period  l)y  B  =  23()0.)85,  and  the  quotient 
will  be  19()85G:33GH:32()(),  for  the  iiumV)er  of  revolutions  of  the 
M<K)n,  in  that  period  of  so  many  Solar  Tropical  Years. 

Divide  the  same  period  by  C  =  G()48()(),  the  number  of 
seconds  in  a  week,  and  the  quotient  will  be  74492825()4f)8iH). 
which  is  the  number  of  revolutions  of  the  hand  (\  or  numl»er  of 
weeks  in  the  Grand  Period. 

Hence,  if  the  Sun  and  Moon  were  in  conjunction  at  Jiny  as- 
signed instant  of  a  ^iven  Day  of  the  Year  and  W(»ek.  they 
would  not  l)e  in  conjunction  again,  at  thr  like  instant  of  the 
same  Day  of  the  Year  and  Week,  in  less  than  1427G8 1808000 
Solar  Tropical  Years.  This  period  contains  1427G51G77N22 
Julian  years  2  days  10  hours  40  niin.  48  sec. 

Jamks  FKR(ii;s<)N,  14  J/c/.y,  17()1  " 
(S<'e   also   Frr«^nison's   MS.    "  Common  Place  Book,"  (\»l.  Lib 
Edin.,   from   )>a<;e   pasted  on  the  inside  of  the  first  l)oanl.  in 
which  th»'  pajMM*  is  simply  entitled,  ''A  Quesfiott  ^-lr>^>'v/rr/*'i 

Kkikjuson  Lfatiuks  on  AsTKoxoMV,  t"tc.,  in  LoNrx»N  an<l  the 
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Provinces. — During  the  first  months  of  the  year  1761,  Fergu- 
son delivered  a  great  many  Lectures  on  Astronomy,  &c.,  in 
London  and  the  provinces,  particularly  explaining  and  illustrat- 
ing, by  diagrams,  the  then  forthcoming  Transit  of  Venus  over 
the  Sun's  disc,  to  take  place  on  6th  June,  1761.  In  March, 
1761,  we  find  him  lecturing  in  Clielmsford,  from  which  place  he 
addresses  Mr.  Urban,  of  the  Gentleman's  Magazine,  on  the 
subject  of  Twilight.  The  following  is  a  copy  of  his  note  accom- 
panying this  communication  : — 

"Mr.  Urban, — Sir, — If  the  following  on  the  Twilight,  &c.,  be 
found  sufficiently  curious  and  entertaining  to  merit  a  space  in  your 
learned  and  ingenious  Collection,  they  are  at  your  service. — Yours, 
&c.,  J.  Ferguson. — Chelmsford,  March  8th,  1761." 

(Gent.  Mag.  Vol.  31,  p.  124). 

This  paper  (m  Twilight  occupies  two  columns  of  the  Gentle- 
man s  Magazine,  at  page  noted. 

Transit  of  Venus  over  the  Sun's  Disc,  June  Gth,  17G1. — 
For  a  considerable  length  of  time  V)efore  June  (Uh,  17Gi,  the 
subject  of  the  expected  Transit  of  Venus  had  excited  very  gene- 
ral interest  and  speculation.  When  "  the  Transit- Day "  ar- 
rived, many  parties  all  over  the  country  were  early  on  the 
alert  on  the  morning  of  Saturday,  June  6th,  in  order  to  get  a 
glimpse  of  the  rare  sight.  Ferguson,  on  this  occa,sion  had  his 
station,  with  other  observers,  on  the  top  of  the  British  Museum, 
as  the  following  extracts  from  the  manuscript  papers  of  the 
Royal  Society  will  show. 

"  Observations  on  the  Transit  of  Venus  over  the  Disc  of  tlio 
Sun  on  Saturday  morning,  the  6th  June,  1761: 

Interior  Contact  17i  minutes  pa,st  8  o'clock  a.m. 
Exterior  Contact  34  ininutcs  jwst  H  o'clock  a.m. 

"  The  Wat^h,  corrected  by  a  meridian  in  the  Museum  and  by 
a  line  drawn  circumscribing  the  shadow  of  the  Door  on  the 
Leads. 

Present 
**  Dr.  Woulfe ;  from  Poland. 
Mr.  Moore ;  of  Jermyn  Street. 
Mr.  Ferguson ;  Russell  Street,  Bloom.sbuiy. 
Dr.  Morton ;  of  the  Museum. 
Wortley  Montaj^ue ;  Esq. 
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Mr.  Janies  £mpson ;  of  the  Museum. 

Stephen  Fuller,  Esqi^  of  Hart  Street,  Bloomsbury. 

Rev*i.  Mr.  Forster ;  Kector  of  ChUleborough,  Somerset" 

(Vide  uianuscript  papers  of  the  Royal  Society,  Dr.  Birch's  Collec- 
tion, British  Museum,  being  additional  MS.  No.  4440, 604,  entitled^ 
"  Observations  of  the  Transit  of  Venus  over  the  Sun's  Disk,  June 
6th,  1761,  at  the  British  Museum.*') 

Then  follows, — 

"  Mr.  James  Ferguson  s  own  remarks  on  the  foregoing  oliser- 
vations, — viz. 

"  The  idea  I  had  formed  of  the  internal  contact  was  that 
the  planet  would  touch  the  edge  of  the  Sun  in  an  instant, 
like  two  drops  of  quicksilver  meeting  on  a  plane,  and  that 
in  an  instant  the  black  contact  would  appear ;  but  in  this  I 
was  deceived,  the  particulars  of  the  phenomenon  being  as 
follows : — 

"  June  6th  lieavy  with  clouds,  till  six  o'clock,  when  the  clouds 
began  to  dissipate,  but  not  enough  to  afford  a  plain  sight  of 
Venus  on  the  Sun,  till  more  than  ^  past  seven,  and  the  planet 
got  nearer  the  limb  of  the  Sun,  than  I  had  described  to  see  it 
on  the  disk. 

"  With  a  Six-feet  Reflector,  and  its  magnifying  power  of  110 
and  also  220  times,  I  carefully  examined  the  Sun*s  disk  to  dis- 
cover a  siitcllite  of  Venus,  but  saw  none ;  for  I  had  a  very  clear 
dark  gla.ss  next  my  eye,  and  the  Sun*s  limb  appeared  most  per- 
fectly defined,  and  at  the  distance  of  about  a  sixth  part  of 
Vcnus's  diameter  from  its  edge,  was  the  darkest  part  of  Venus? 
phasis,  from  which,  to  the  centre,  an  imperfect  light  increaseil 
and  illuminated  about  the  centre. 

"At  8ho.  iG"i  per  clock  from  the  top  of  the  Museum,  I  was 
prepared  to  <)l)servc  the  internal  contact ;  and  as  Venus  drew 
nearer  to  the  limb  of  the  Siui,  the  penumbra  near  the  limb  of 
Venus  became  darker,  and  threatened  to  obscure  the  point  of 
contact  at  the  instant  it  would  happen ;  the  circumstances  of 
which,  for  each  of  the  moments  of  time,  are  imperfectly  deline- 
ated, on  account  of  the  nearness  of  the  lines ;  but  more  truly  do- 
scril)ed  as  follows ;  (a  right  line  representing  that  i>art  of  the 
Sun's  limb  near  where  the  contact  happened,  and  an  arc,  the 
ap])roaching  limb  of  Venus, — for  each  tliR^e  sec<mds  of  time, 
from  the  loss  of  the  thread  of  light)  in  words  for  each  second  of 
time  by  the  clock,  thus  : — 


i 
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ho.  m.  8. 
At  8  16  41    no  diminution  of  light  between  the  limb  of  Venus  and  that  of  the  Sun. 

8  16  42  slight  penumbra,  diminution  of  light,  where  the  contact  was  to  be. 

8  16  43   penumbra  of  a  grey  colour  near  the  same  i»lace. 

8  16  44   penumbra  almost  brown,  and  thread  of  lignt  very  narrow,  and  almo.st 
lost. 

8  16  45  penumbra  brown,  and  the  thread  of  light  in  the  contact  point  indis- 
tinct or  lost 

8  16  46   penumbra  more  brown,  and  the  touch  the  smallest  possible. 

8  16  47   penumbra  almost  black,  and  the  touch  a  little  broader. 

8  16  48  slight  black  in  the  point  of  contact,  and  the  edges  a  little  broader. 

8  16  49  true  black  in  the  pomt  of  contact,  and  the  edges  a  little  broader. 

8  16  50  more  so  (  Hero  I  concludedwithmyselfthatobserverswoulddifferin  their 

8  16  51  more  so  ]  judgments  about  the  moment  of  contact,  some  seconds  of  time, 

8  16  52  more  so  (  or  tnat  some  would  estimate  the  contact  sooner  than  others. 

From  these  observations,  I  concluded  that  the  thread  of  light 
in  the  point  of  contact  was  so  obscured  as  to  be  indiscernible  at 
8h.  i(3m.  4gs.^  and  that  true  black  did  not  succeed  in  the  same 
point  till  38^c.  after, — namely,  8^-  16"i-  498ec- ;  and  from  both  of 
these  properties,  I  concluded  that  the  real  internal  contact  was 
at  8^-  16m-  478ec.  by  the  clock;  which  makes  8l»-  16™-  Usee, 
equal  time,  and  8^-  18"»-  2^^-  apparent  time  at  Greenwich. 

"  At  8ho-  35™i"-  per  clock,  the  external  contact  was  near  and 
not  encumbered  with  such  a  penumbra,  or  partial  light,  as  the 
internal  contact  had  been.  At  S^^-  35™.  48.  the  least  dent  pos- 
sible quite  black,  appeared  in  the  Sun's  limb,  and  at  S^-  35™-  6« 
the  limb  was  restored  to  its  perfect  form,  there  having  been  a 
small  trembling  light  between  the  narrow  watery  border  of  Venus, 
and  the  vanishing  point  of  contact  in  the  Sun's  limb  for  these 
two  seconds  of  time,  from  which  the  external  contact  at  Chelsea 
was  8^-  34™-  30s-  apparent  time ;  which  makes  8^-  37™-  2«-  ap- 
parent time  at  Greenwich.  From  the  aforegoing  circumstances, 
it  appeared  to  me  that  the  external  contact  was  more  easily  to 
be  determined  than  the  internal  one,  which  was  contrary  to 
what  I  had  before  expected ;  and  because  the  point  of  contact 
must  have  appeared  through  such  a  telescope  as  I  observed 
with,  in  its  proper  colour,  dark  or  black,  sooner  than  through  a 
small  magnifying  power  of  equal  light,  I  concluded  that, 
through  my  telescope,  the  internal  contact  was  visible  sooner 
than  through  a  two-foot  reflector,  ten  or  twelve  seconds  of 
time. 

"  As  these  observations  reconcile  a  seeming  contradiction  in 

Mr.  Short's  numbers  of  the  internal  contact,  and,  whilst  I  am 

very  certain  with  respect  to  the  particulars  of  the  external  con- 

2k 
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tact,  cannot  determine  why  they  dififer  from  that  ingenious  oIn 
server's  numbers,  or  any  otheni. 

Jakes  Ferguson." 

Projection  of  the  Transit  of  Venus. — The  annexed  cut 
exhibits  the  Sun  and  the  path  of  Venus  over  his  disc,  as  seen  at 
London  on  Saturday  morning,  June  6th,  1761,  at  the  times 
mentioned  by  Ferguson  in  the  foregoing  account  of  the  transit 


Ptnjeclinr 

Note, — The  whit«  dine  ropreHentt)  the  Sun — tlie  dark  spot 
under  +  the  positiiiri  of  Venus  on  the  Sun  at  Snnrise — Uie  blade 
Kmall  spot  to  the  right  of  H  o'clock,  Vonus  at  the  torminatiim  of 
the  transit 

Capet  Lofft,  in  his  "Poem  on  the  Uniirrae."  referring  tothift 
transit,  says, — 

"  EnjilHtx)  Hiid  rivHl  Fraiii'e,  admiring,  wntoh'd 
Tlie  Mii|Nin;iiit  prmlit;)-;  when  the  tUlh  <iay 
Hnd  iliiwTi'i!  pnipitiiHis  on  the  .Tmiiiin  nionth. 
Let  irie  explain  the  muse  nurl  tlic  deaitni 
Whieh  pointed  Obwrvntion'K  eujrle  eye 
To  thin  ]>heiioiiieTi<.li;  ntlil  th'ni  direct 
O  FerpiiHiiJ ;  thiin  whiwe  no  lieiini  mi)rr  elear 
Pien'Bs  the  Blrmni,  where  wietite  b  nmctal'd.'' 

Eiubiiia,ora  I'viii  on  Iht  Unirnu.  Book  iA.  p.  41 
(l>jCai)cl  L.m,  Esq.,  I7S1). 

RiiYAl.  Pension. — According  to  Hcvcral  memoranda,  it  would 
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appear,  that  on  or  about  20th  June,  1761,  Ferguson  received 
official  intimation  that  his  Majesty  (Geo.  III.)  had  graciously 
bestowed  on  him  an  annuity  of  £50  a-year.  Tlie  first  half- 
year's  payment  of  £25  was  tendered  to  Ferguson  on  January 
22d,  1762,  to  which  date  we  refer. 

MuLTUM  IN  Parvo. — We  have  in  our  possession  one  of  Fer- 
guson's manuscripts  with  this  title — (much  in  little  space). 
It  contains  eight  dififerent  articles,  which  occupy  about  a  page 
and  a  half  of  foolscap  paper,  and  bears  the  date  of  Dec.  1761. 
The  following  is  a  copy  : 

1.  "  On  the  Quantity  of  Land  and  Water  on  the  Earth's 
SuRFACK — The  Seas  and  unknown  parts  of  the  Earth  (by  a 
measurement  of  the  best  maps)  contain  160,522,026  square 
miles.  The  inhabited  parts,  38,990,569.  Europe  contains 
4,456,065 ;  Asia,  10,768,823 ;  Africa.  9,564,807 ;  and  America, 
14,110,874  square  miles.  In  all,  199,512,595;  which  is  the 
number  of  square  miles  on  the  whole  of  the  Earth's  surface." 

We  may  here  observe  that  a  globe  whose  surface  contains 
199,512,595  square  miles,  must  have  a  diameter  of  7,964^  miles 
nearly — the  most  accurate  measure  of  the  Earth's  mean  dia- 
meter is  7,912  miles,  or  57^  miles  less  than  the  above. 

2.  "  On  the  Velocity  of  Light. — It  has  been  proved,  by  the 
Eclipses  of  Jupiter's  satellites,  that  light  takes  8  minutes  of 
time  to  come  from  the  Sun  to  the  Earth.  And  as  the  Earth's 
distance  from  the  Sun  is  95,000,000  miles,  in  round  numbers, 
'tis  plain  that  the  velocity  of  light  is  11,875,000  miles  in  a 
minute ;  and  consequently,  197,916  miles  in  a  second,  which  is 
1,486,458  times  as  swift  as  the  motion  of  a  cannon  ball,  and 
10,440  times  as  swift  as  the  Earth  moves  in  its  annual  orbit." 

3.  "  On  the  Velocity  of  a  Cannon  Ball  compared  with 
the  Equatorial  pnHa  of  the  Eaiih. — The  Earth's  circumfer- 
ence, in  the  nearest  round  numbers,  is  25,000  English  miles ; 
and  the  mean  velocity  of  a  cannon  ball  is  8  miles  per  minute. 
Divide  25,000  by  8,  and  the  quotient  will  be  3,125  for  the  num- 
ber of  minutes  in  which  a  cannon  ball  would  go  round  the 
Earth.    But  as  the  Earth  turns  round  its  axis  in  1,440  minutes 


200  EXTENDED  MEMOIR  OF 

(or  24  hours),  every  place  on  the  Equator  goes  through  17361 
miles  per  minute.  Therefore,  the  velocity  of  the  Equatorial 
parts  of  the  Earth  is  to  the  velocity  of  a  cannon  ball  as  17"361 
is  to  8,  or  as  217  is  to  1.  So  that  any  place  on  the  Equator 
moves  with  somewhat  more  than  double  the  velocity  of  a  can- 
non ball" 

4.  "  On  the  Velocity  of  Sound. — According  to  Dr.  Halley. 
Mr.  Flamsteed,  and  Dr.  Derham,  sound  moves  1,142  feet  in  a 
second  of  time,  68,520  feet  in  a  minute,  and  778,636  miles  in 
an  hour.  Hence  we  know  how  far  a  thunder  cloud  is  from  us. 
if  we  have  a  watch  that  shows  seconds.  Thus,  suppose  there 
were  four  seconds  from  the  moment  we  see  the  flash  of  lightning 
to  the  moment  we  hear  the  clap  of  fh  ?/  nder,  'tis  plain  that  the 
cloud  which  produced  the  thimder  is  four  times  1,142  feet,  or 
about  4,568  feet  from  us,  which  is  about  four-fifths  of  a  mile. 

As  just  observed,  sound  moves  with  a  velocity  of  1,142  feet 
in  a  second  of  time,  and  consequently,  5,280  feet — or  1  mile — 
in  4631 579  seconds.  If  a  pinion  of  19  leaves  turns  round  in  a 
second  of  time,  and  takes  into  a  wheel  of  88  t^eth,  it  will  tuni 
that  wheel  round  in  4()31579  seconds."        * 

.').  "  On  tho  Diameter  and  Circuinference  of  the  vi.<?ible  part 
of  a  cloudy  Sky. — The  greatest  distance  of  the  cloud  from  thr 
horizon  at  sea  is  94  miles  from  the  diameter  all  around ;  an<l 
consequently,  the  whol(»  extent  or  <liameter  of  the  horiz^m. 
reaching  to  the  clouds,  is  188  miles;  and  the  circumference 
thereof  is  590*97  miles." 

This  ought  to  be  590  (i.S  mile.^.— EDIT. 

().  "Ox  the  Wkkiht  of  the  whole  ATMOSPHERE. — On  a 
s(|uare  inch,  the  weight  is  15  pounds;  on  a  square  foot.  2.160. 
on  a  sfpiare  yard.  19,440;  on  a  squan*  mile,  60,21 7,344.(MH>; 
and  on  the  wliole  suiface  of  the  Earth  and  S<»a  together 
12,014,1 1S,5(;5,447,680,0()0  pounds. 

The  surface  of  the  bodv  of  a  ini(l<lle-siz'd  man  is  aUnit  14 
s(juare  feet ;  and  ius  th(^  weight  or  pressure  of  the  air  is  etpml  to 
2.160  pounds  on  <»very  s(|uan*  foot  on.  or  near,  the  Karth's  sur- 
{i\A.%'  \  and  as  the  pres.sure  of  the  air  is  equal  in  all  direction.s.  jtj! 
pressiue  on  the  whole  Ixxly  of  a  mid<lle-siz'<l  man  is  <'<jurI  t-. 
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30,240  pounds,  or  1 3^  tons.  But,  because  the  spring  of  the  in- 
ternal air  is  of  equal  force  with  the  pressure  of  the  external,  the 
pressure  is  not  felt." 

Referring  to  No.  1,  it  will  be  seen  that  the  Earth's  surface 
contains  199,512,595  square  miles  ;  therefore,  199,512,595 
X  60,217,344,000  =  12,014,118,565,447,680,000  pounds.— Edit. 

7.  "On  Squaring  the  Circle. — Although  there  has  not  yet 
been  any  method  found  for  doing  this  to  mathematical  exact- 
ness, yet,  by  means  of  the  following  numbers,  it  may  be  brought 
so  very  near  the  truth  as  to  be  within  a  grain  of  sand  in  a 
square  mile,  supposing  100  grains  of  sand — placed  on  a  straight 
line,  and  touching  one  another— to  be  equal  to  the  length  of  an 
inch  ;  and  consequently,  40,144,896,000,000  to  cover  a  square 
mile. 

If  the  diameter  of  a  circle  be  given,  and  the  length  of  the 
side  of  a  square  so  nearly  equal  to  the  circle  as  to  be  true  to  14 
places  of  figures  be  required ;  say,  As  1  is  to  the  diameter  of  the 
given  circle,  so  is  0*88622692545276  to  the  side  of  the  square  re- 
quired, in  such  measures  as  the  diameter  of  the  circle  was  taken. 

If  the  length  of  the  side  of  a  square  be  given,  and  the  dia- 
meter of  a  circle  equal — as  nearly  as  above-mentioned — to  the 
square  be  required ;  say.  As  1  is  to  the  side  of  the  given  square, 
taken  in  any  measure,  as  feet,  inches,  &c.,  so  is  11 2837916709551 
to  the  diameter  of  a  circle — taken  in  the  same  kind  of  measures 
— whose  area  is  equal  to  the  area  of  the  given  square. 

In  practice,  it  is  sufficient  to  take  out  the  decimal  parts  to 
four  places  of  figures ;  for,  even  by  so  small  a  number,  we  come 
so  near  the  truth  as  to  be  within  a  ten  thousandth  part  of  the 
whole  area  of  being  perfectly  true.  And  this  is  nearer  than  any 
one  can  pretend  to  delineate  on  paper. 

Thus,  supposing  the  diameter  of  a  circle  to  be  12  inches,  and 
that  it  is  required  to  find  the  length  of  the  side  of  a  square — or 
make  a  square — whose  area  shall  be  equal  to  the  area  of  the 
circle ;  say.  As  1  is  to  12,  so  is  8862  to  106344  inches,  the  length 
of  the  side  of  the  square  required.  Or,  supposing  the  side  of  a 
square  to  be  12  inches,  and  that  it  is  required  to  find  the  dia- 
meter of  a  circle  whose  area  shall  be  equal  to  the  area  of  a 
square;  say,  As  1  is  to  12,  so  is  11284  (instead  of  1128379)  to 
135408  inches,  the  diameter  of  the  circle  required. 
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Hence,  as  a  square  vessel,  just  one  foot  wide  and  one  foot 
deep,  would  hold  a  cubic  foot  of  water,  a  cylindrical  vessel  13*54 
inches  in  diameter  and  one  foot  deep  would  hold  a  cubic  foot  of 
water  too ;  at  least  so  near  the  truth,  that  no  difference  could 
be  perceived. 

The  diameter  of  any  circle  is  in  proportion  to"  its  circumfer- 
ence, as  1  is  to  3  1415926535897932384C26434,  &c..  or  as  1  is 
to  3141C,  near  enough  for  practice. 

Any  circle  is  equal  to  a  parallelogram,  whose  lengtli  is  equal 
to  half  the  circumference  of  the  circle,  and  breadth  equal  to  half 
the  diameter.  Therefore,  multiply  half  the  circumference  by 
half  the  diameter,  and  the  product  shall  be  equal  to  the  area  of 
the  circle,  in  square  measure.  The  square  root  of  this  area  is 
the  side  of  a  square  equal  to  the  circle.  Also,  multiply  the 
square  of  the  diameter  by  3  141G  and  the  product  will  be  the 
area." 

8.  "  Philosophical  Propositkjns. — 

Ist,  No  more  cuuses  of  iiatuml  appeamnce?  are  to  be  admitted  than  what  are 
real,  and  sufficient  to  account  for  these  ai)}»earances. 

2d,  Natural  effects  of  the  same  sort  are  to  be  a<'counted  for  by  the  same 
causes. 

3d,  Such  qualities  as  are  found  to  belong  to  all  Inxlifs  that  we  can  make  ei- 
i>eriments  uiM>n,  are  to  be  looked  uiK)n  as  (jualitieft  belonging  to  all 
l>odies  whatsoever.  James  Frrguson. 

LuNDON,  9  l>ec.  1761." 

On  looking  into  "Tables  and  Tracts,"  we  find  Nos.  1,  i.  4. 
5,  G,  discussed  therein  inter  pp.  300 — 303.  No.  7  will  W  loinid 
in  his  "Select  Mechanical  Exercises,"  pp.  12(i — 129,  and  No**  3 
and  H  in  his  MS.  "  Common  Place  Book,"  (Col.  Lib.  Etlin.)  pp.  47 
and  195. 

Elkctrical  Machine,  &c. — Rt^furring  to  our  inein<jranda  wtr 
find  that,  in  th(*  year  17(51,  being  desirous  of  extendini;  his 
course  of  lectures,  .so  as  to  embra^^e  the  subii.»ct  of  Electricity,  he 
purchased  from  Mr.  Nairne,  Philosophical  Instnmient  Maker. 
Cornhill,  L#ondon,  «an  Electrical  Machine  and  apfmratus  for  ex- 
jx^riments.  It  is  very  ])robable  that  this  is  the  Electricjil 
Machine  and  apparatus  we  find  in  Plate  1st  of  his  *' Introduc- 
tion to  Electricity,"  published  in  1770. 
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17(>2. 

Royal  Pension  to  Ferguson. — In  searching  among  the 
State  Papers  in  the  State  Paper  OflSce,  for  1762,  we  found 
an  entry  of  date  January  22d,  1762,  as  that  on  which  he 
was  paid  his  first  half-year's  pension  from  the  King's  Privy 
Purse.     The  entry  is  as  follows  : — 

"  Privy  Puree  Accounts,  1762. 

Jany.  22d«     Pensions. 

Mr.  James  Ferguson,  £2b." 


agamon 


u 


July  24th,  Mr.  James  Ferguson,  £26.** 


The  last  payment  from  the  Privy  Purse  was  made  to  him 
about  four  months  before  his  death,  viz.  "July  26th,  177C, 
Mr.  James  Ferguson,  £25." 

This  pension  placed  Ferguson  on  firm  ground,  and  at  samo 
time  gave  him  a  position  in  the  world  honourable  to  himself, 
and  of  advantage  in  prosecuting  his  profession  of  lecturer  on 
Astronomy  and  other  branches  of  science.  His  pecuniary 
difficulties  were  now  at  an  end,  and  from  this  date,  says  an 
old  friend  of  his,  "  he  went  ever  on  afterwards  prospering  and 
to  prosper!' 

The  kindness  of  "the  good  old  king"  placed  Ferguson  in 
easy  circumsta.nces,  and  when  at  any  time  in  his  after  life  the 
Royal  pension  was  alluded  to,  "  he  expressed  himself  as 
being  under  the  deepest  obligations  of  gratitude  to  his  Majesty, 
as  it  had  made  him  easy  and  comfortable."  (See  letter  in 
Appendix). 

The  total  sum  received  by  him — ^from  "  </<€  Frivy  Purse  " — 
from  first  pajrment  on  22d  January,  1762,  to  26  July  1776,  in- 
clusive, was  £750;  having  drawn  his  pension  for  15  years  at 
the  rate  of  £50  per  annum. 

Pi^ANETAKlUM. — In  the  year  1762,  Ferguson  was  busily  en- 
gaged upon  a  Planetarium  for  "  showing  the  periodical  revolu- 
tions of  the  Earth  and  all  tlte  other  planets  round  the  Sun,  in 
a  Clock,  so  as  to  agree  nearly  with  the  periodical  revolutions 
of  tlie  planets  about  the  Sun  in  the  Heavens"  The  following 
is  the  description  he  gives  of  this  machine,  but  as  there  is  no 
plate  of  the  wheel-work,  we  have  made  a  sectional  view  to  enable 
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the  reader  the  more  readily  to  understand   its   arrangement 
while  he  reads  the  description. 

Ferguson  says,  "  Let  six  hollow  sockets,  or  arbors,  be  made  to 
fit  and  turn  within  one  another,  and  all  of  them  to  turn  upon  a 
fixed  spindle,  or  axis ;  on  the  top  of  which  let  there  be  a  l>all  to 
represent  the  Sun.  Let  the  widest  arbor  be  the  shortest,  and 
have  an  ann  on  its  uppennost  end  to  carry  a  ball  representinjLf 
Satuni,  and  a  wheel  of  20G  teeth  on  its  lowermost  end. 


Section  of  the  Wheel -w«»rk  of  FergiisoiiM  IManeturiuin. 

Let  tlui  next  sized  arbor  be  so  n)uch  Ioniser  than  th«'  aliow 
one,  us  to  have  a  wheel  (of  H*S  teeth)  put  ujM>n  it,  below  the 
wheel  of  20(),  ami  an  arm  on  the  other  end  (alxA'e  Sjiturn's^  for 
carrying  a  ball  to  represent  Jupiter. 

Let  the  third  socket  be  so  nnich  longer  than  the  .stT(»nd.  i4> 
to  have  a  wheel  on  it  (of  47  teeth)  l>elow  the  wheel  of  S3,  and 
an  arm  on  its  other  end,  above  Jupiter's  for  c^irrying  a  IkJI  U* 
rejM'esent  Mars. 

Let  the  fourth  arbor  Ix.'  so  much  longer  than  the  third.  Jt'<  tn 
have  a  wheel  (of  40  teeth;  on  its  lower  end,  and  an  ann  on  its 
upjK^r  end,  al)ove  Mars's,  for  carrying  a  ball  to  n'present  the 
Earth. 

Let  the  fifth  arl)or  \k'  so  much  longer  than  the  fourth,  as  li» 
have  a  wheel  (of  32  teeth)  on  its  lower  end.  l>elow  the  wht*cl  of 
40,  and  an  ann  on  its  upjK*r  cn<l,  alM)ve  the  Earth's,  for  cany- 
ing  a  ball  to  represent  the  planet  Venu.s. 
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Let  the  sixth  (which  is  the  smallest)  arbor,  be  so  mueii  longer 
than  the  fifth,  as  to  have  a  wheel  (of  20  teeth)  on  its  lower  end 
below  the  wheel  of  32,  and  an  arm  on  its  upper  end,  above 
Venus's,  for  carrying  a  ball  to  represent  the  planet  Mercury. 

Saturn's  arm  must  be  the  longest  of  all,  because  that  planet 
is  the  farthest  of  all  from  the  Sun ;  '^^  Jupiter's  the  next  longast, 
Mars's  the  next,  the  Earth's  the  next,  Venus's  the  next,  and 
Mercury's  the  next  or  shortest  of  all,  because  Mercury  is  the 
nearest  of  all  the  planets  to  the  Sun.'-'^" 

The  wheels  must  be  fixed  on  their  respective  arbors,  and 
diminish  in  their  sizes  from  the  highest  numbers  to  the  lowest ; 
so  that,  when  they  are  ali  put  together,  they  may  form  some- 
what of  the  appearance  of  a  cone. 

And,  to  give  these  wheels  and  planets  their  proper  motions, 
they  must  be  turned  by  six  wheels  (or  rather  four  wheels  and 
two  pinions),  all  fixed  on  one  solid  axis,  in  a  conical  manner, 
inverted  with  respect  to  the  other  six  wheels,  so  as  the  wheels 
and  pinions  on  the  solid  axis  may  take  into  those  on  the  arbors, 
and  turn  them. 

Tlie  solid  axis,  with  all  its  wheels  and  pinions,  will  turn  round 
in  the  same  time  together,  because  the  wheels  and  pinions  are 
vMjiued  on  the  axis,  and  must  be  turned  round  once  in  a  year 
by  clock-work. 

Then,  if  the  uppennost  and  smallest  pinion  on  the  axis  has 
7  leaves,  taking  into  Saturn's  wheel  of  200  teeth,  Saturn  will  be 
carried  round  the  Sun  in  10,748  days  18  hours  43  minutes ;  for 
iw  7  is  to  200,  so  is  365-25  to  10748  78. 

If  the  next  pinion  on  the  axis  (which  must  be  bigger  size 
than  the  pinion  of  7  above  it)  has  7  leaves  also,  and  takes  into 
Jupiter's  wheel  of  83  teeth ;  Jupiter  will  be  carried  round  the 
Sun  in  4,330  days  19  hours  40  minutes;  for  as  7  is  to  83,  so  is 
365  25  to  4,330  82. 

If  the  wheel  below  this  pinion  on  the  axis  has  25  teeth,  and 
takes  into  Mars's  wheel  of  47,  Mars  will  be  carried  round  the 
Sun  in  686  days  16  hours  5  minutes ;  for,  as  25  is  to  47,  so  is 
365-25  to  686-67. 

«»  In  Fergusou's  time,  Saturn  wus  th«  most  <li.stuiit  known  planet  fnmi  tho 
Sun.  Since  his  day.  Uranus,  Nejitune,  ami  n«*aily  100  asteroids  have  been  «Iis- 
coveretl,  re^nling  which,  see  re<-ent  works  on  Astronomy. 

WO  It  is  suspected  that  there  is  a  planet  between  Mercury  and  the  Sun  ;  it  has 
even  been  stated  that  such  a  planet  ha-s  been  seen  and  that  its  ])eriod  round  the 
Sou  is  tterfornKHl  in  1^  d.  17  h. 

2  L 


26G  EXTENDED  MEMOIR  OF 

If  the  next  bigger  wheel  on  the  axis,  which  turns  round  in 
365*25  days,  has  40  teeth,  and  takes  into  the  Earth's  wheel  of 
40  teeth,  the  Earth  will  be  carried  round  the  Sun  in  365*25 
days  (365  days  6  hours). 

If  the  next  bigger  wheel  has  52  teeth,  and  takes  into  Venus's 
wheel  of  32  teeth,  Venus  will  be  carried  round  the  Sun  in  224 
days  18  hours  29  minutes;  for,  as  52  is  to  32,  so  is  365*25  to 
22477. 

And  lastly,  if  the  lai^est  wheel  on  the  axis  has  83  teeth,  and 
takes  into  Mercury's  wheel  of  20,  Mercury  will  l^e  carried  round 
the  Sun  in  88  days  0  hours  14  minutes ;  for,  as  83  is  to  20,  so 
is  365  25  to  8801.2«» 

I  have  seen  a  calculation  of  this  sort  in  a  printed  book ;  but 
the  numbers  there  are  so  faulty  for  Mars  and  Saturn,  that  I 
was  obliged  to  alter  them,  Saturn's  period  being  wrong  by  51 
days.  How  near  these  are  to  the  truth  will  appear  by  compar- 
ing them  with  the  annual  periods  in  the  following  Table." 
(Ferguson's  "  Tables  and  Tracts:'     LonA,  1767,  pp.  129—134). 

In  this  Planetarium,  the  revolution  of  the  planets  round  the 
Sun  extends  to  that  of  Saturn  only.  To  bring  it  up  to  the  pre- 
sent day,  we  have  calculated  wheel- work  for  the  periods  of  Uranus 
and  Neptune,  as  is  shown  in  the  engraving,  above  wheel  206. 

Thus,  on  Saturn's  wheel  of  206  teeth  is  made  fast  a  small 
wheel  of  13  teeth,  which  turns  round  with  wheel  206  in  Satuni*s 
period  of  1074878  days,  and  drives  a  wheel  of  37  teeth,  to 
which  is  riveted  a  wheel  of  30,  which  drives  another  wheel  of 
30  round  iu  30592  68  days,  or  30592  days  16  hours  19  minutes. 
On  tlie  first  mentioned  wheel  of  30  there  is  riveted  a  wheel  of 
29,  which  turns  a  wheel  of  57  once  round  in  60130'44  days,  or 

''■*•  Tlu'  (liuriml  rotation  of  MiMrun'  iRa(coiii]>lished  in  24  h.  5  in.  28 ».  Hourly 
motion  of  Mi'i'i-'urv's  etjuator,  40/  miles,  Satiirn's  rotation  is  |M»rfonntnl  in  10  h. 
Hiu\.  '2  s.  Hourly  motion  of  Kcjuator,  2*^,73(»  mile.s.  It  may  l»e  here  remark - 
('(1,  that  whei'1-work  of  higher  numWi-s  than  thos**  j^ivon  her«  bv  Ferguson  wouM 
j)nMlucc*  more  accurate  i>erio(l.s — thuH,  for  examiile,  instead  of  Mercun'*i»  wherl  of 
20  being  <lriven  by  a  wneel  of  83,  let  a  wluvl  of  83  W  used  in:itead  of  20,  and  • 
wheel  of  137  for  that  of  83,  and  the  result  will  Im*  87  <1.  23  h.  28  m.  for  Men-urv** 
period.  Some  years  ago  we  sent  a  sectional  j)lan  of  the  wheel-work  of  «  pliinet- 
arium,  for  showing  the  motions  of  Mercury,  Venus,  the  Earth,  Mars,  Jupiter. 
Saturn,  Uranus,  and  Nej>tune.,  to  an  Ornry  nuiker  in  I^ndon,  antl  we  lielievp  he 
now  makes  them  with  these  higher  numbers  and  with  the  additional  idanetA. 
The  wheel -work  is  enclosed  witliin  a  circular  1k)X  supitorttHl  on  a  tri|MVl  stand. 
The  Sun  is  a  large  gilded  ball,  the  ]»lanets,  of  ivory,  set  in  motion  by  a  spring 
clock,  aiul  the  ]>rice  he  charged  for  one  he  made  was  £26.  In  Ferguson *m  MS. 
"  Common  Place  Book,"  at  pj>.  82  and  189,  we  tind  rough  sketches  of  a  I'laoet- 
ariuni,  with  wheels  ^V  for  Mercurj's  period. 
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G0130  days  10  hours  33  minutes,  being  al)out  3  days  too  slow 
in  84  years  (Uranus's  period),  and  about  5  days  too  fast  in 
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Neptune's  period  of  165  years,  which  is  uear  enough  for  motions 
produced  by  simple  pairs  of  wheels.  For  a  Planetarium,  with  very 
accurate  wheel-work  and  periods,  we  refer  the  reader  to  Dr.  Dicks 
"  Practical  Astroruynier"  (pp.  528 — 537)  where  will  be  found  an 
engraving  and  full  description  of  the  Planetary  Machine,  from  or- 
iginal calculations  made  in  London,  in  1842,  by  the  present  writer. 

Astronomical  Lectures  in  the  Midland  Counties,  and 
"  The  Great  Silk  Mill  "  at  Derby. — One  of  our  notes  informs 
us  that  Ferguson,  in  the  year  1762,  made  a  tour  through  the 
Midland  Counties  of  England,  and  delivered  in  several  towns 
tliere,  his  usual  Course  of  Lectures  on  Astronomy,  Mechanics, 
Hydraulics,  &c.  In  his  progress  he  visited  Derby,  and  delivered 
his  course  in  that  town;  during  his  sojourn,  he  frequently 
visited  tlie  ingenious  Mr.  Whitehurst,  Clockmaker,  from  whom 
he  received  several  curious  papers  and  drawings  of  Esca^te- 
inents,  PendulnDM,  and  Hydraulic  Engines.  He  also  visited 
"  The  Great  Silk  Mill  at  Derby"  (erected  by  Lombe,  in  1719.) 
and  appears  to  have  been  much  gratified  with  his  inspection  of 
the  far-famed  mill  The  following  account  of  it,  by  Fei^u- 
son,  was  copied  in  1831,  from  the  original  l)elonging  to  Deane 
Walker,  Esq.,  Lecturer  on  Astronomy,  c<:c.,  London. 

•  Notes,  and  Verses,  on  the  Great  8ilk  Mill  at  Derby. 

In  this  Silk  Mill  tliere  are  :^G,58()  wheels,  and  97,7441 
movements,  continually  at  work,  except  on  Sundays.  'Hie 
machinery  is  actuated  by  one  great  water-wheel,  which  g^K^s 
round  (/tree,  tinuift  in  a  minute.  In  each  time  of  its  going  round. 
7:3,7:^8  yards  of  silk  are  twisted,  so  that,  in  1^4  hours,  318.504,9GO 
yards  are  twisted.  The  Water-wheel  is  kept  constantly  going, 
except  on  Sundays,  when  it  is  disengaged  from  all  the  rest  of 
the  works.  Any  {>art  of  these  movements  may  be  stopt  withinit 
the  least  prejudice  or  interruption  to  the  rest.  This  gnmd 
maithine  is  disjM)se(l  of  in  four  stories  of  large  rooms  aliove  one* 
another.  J.  FERiiUSoX,  17Gi" 

Wo/idro'tK  M  aril  I  in  !  Thy  luiiuu.s  Fahrir  shown 
Unw  far  the  |M>wer  of  human  wis<loiii  j;<k.»sI 
Where  many  th(»usan<l  movement?*  all  attiMid 
rjHin  Ji  WHKKU  and  on  that  cause  deiKMul. 
S«e|»tic,  advanre  I  pn)pose  thy  scheme  of  wit, 
That  faith  to  reason  always  must  submit. 
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Whence  leam'd  these  movements  to  obey  command  / 
Who  taught  them  how  to  roll,  and  when  to  sUmd  ? 
Was  it  by  chance  this  curious  fabric  came  ? 
Or  did  some  thought  precede,  and  rule  the  Frame  ? 
Worthy  the  Mortal,  on  whose  soul,  confest, 
His  Great  Creator's  Image  stands  imprest ! 
Now  turn  from  Earth  to  Heaven  thy  doubting  eyes, 
And  read  th'  amazing  Glories  of  the  Skies ! 
Worlds  without  number  roll  in  different  Spheres, 
Keep  to  their  Seasons,  and  complete  their  yeiirs. 
Five  thousand  circuits,  made  with  equal  force, 
The  Earth  has  finished  by  its  annual  Course. 
The  Sun  dispenses  beams  of  genial  Light, 
And  lends  his  rays  to  cheer  the  gloomy  night. 
Stupendous  Power  and  Thought  !  Enquire  no  moiv : 
Own  the  First  Mover;  and,  convinc'd,  adork. 

Ferguson  subjoins  these  lines  to  his  account  of  the  uiili. 
copied  probably  from  some  manuscript  or  print  shown  to  him 
by  his  Derby  friends.  (See  also,  Ferguson  s  "  Tables  and  Tracts," 
pp.  172,  173). 

We  may  here  note  that  Button,  the  late  learned  Bookseller 
of  Birmingham,  who  served  his  apprenticeship  in  this  mill,  says 
that  there  were  only  13,384?  wheels  in  it. 

The  following  article  is  taken  from  the  original,  in  Ferguson's 
autograph,  in  our  possession  : — 

"  On  the  Platonic  Bodies. — The  diameter  of  a  sphere  l>eing 
given,  to  find  the  side  of  any  of  the  Platonic  lM)dies  that  may 
be  either  inscribed  in  the  sphere  or  circumscril)ed  about  it,  or 
that  which  shall  be  equal  to  it. 

As  1  is  to  the  number  given  in  the  following  Table,  respect- 
ing the  thing  sought,  so  is  the  diameter  of  the  given  sphere  to 
the  side  of  the  Platonic  body  sought : 


The  iliAmeter  »)f  a 

Si>hcrc  being  unity, 

the  8ide  of  a 


Tetracdron, 

Octaedron, 

Hexaedron, 

Icosaedron, 

Dotleeaedron, 


That  may  Ih'  in- 

si'riljed  in  th«r 

Huhpro.  is 


I 

That  iiiav  )w  rir-       I    ti    *  •    *    »  i 

rums<ril^;d  HlHmt     |    T  «at  ,»  to  W  rv-i/rZ 


0-816497 
0707107 
0-577350 

0-525731 
0-356822 


th«'  Sph»'n>,  is    I 


2-44948 


1  22474 


1  00000 


0  H6158 


0  44903 


I 


1-64417 
1  03576 
0-80610 
0  62153 
0-4088:^ 
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The  side  of  any  of  the  five  Platonic  bodies  being  given,  to 
find  the  diameter  of  a  sphere  that  may  be  inscribed  in  tliat  body, 
or  circumscribed  about  it,  or  that  is  equal  to  it  As  the  respec- 
tive number  in  the  Table,  under  the  title  Ivscribedy  Chvwmr 
scribedy  Equal,  is  to  1,  so  is  the  side  of  the  given  Platonic  body 
to  the  diameter  of  its  inscribed,  circumscribed,  or  equal  sphere, 
in  solidity. 

The  side  of  any  of  the  five  Platonic  bodies  being  given,  to 
find  the  side  of  either  of  the  Platonic  bodies  which  are  equal  in 
solidity  to  that  of  the  given  body. — As  the  number  under  the 
title  equal,  against  the  given  Platonic  body,  is  to  the  number 
imder  the  same  title  against  the  body  whose  side  is  sought,  m 
is  the  side  of  the  given  Platonic  body  to  the  side  of  the  Platonic 
body  sought. 

To  find  the  solid  contents  of  any  of  the  five  Platonic  bodies. 
— ^As  1  is  to  the  cube  of  the  side  of  any  of  these  bodies,  so  is 
0117851  to  the  solid  contents  of  the  Tetraedron,  0*417404  to 
that  of  the  Octaedron,  1*00000  to  that  of  the  Hexaedroa 
2181695  to  that  of  the  Icosaedron,  and  7663199  to  the  solid 
content  of  the  Dodecaedron. 

Ja8  Ferguson. 

London,  16  DcceinUr,  1762." 
Vide  also  Ferguson's  "  Tables  and  Tracts,"  pp.  220,  221,  224. 

Ferguson  receives  a  Letter  from  Lady  Isabella  Finch. — 
Our  memoranda  for  1762  concludes  with  a  short  note  from  the 
Liuly  Isal)eUa  Finch  to  Ferguson,  dated  from  "  Berkeley  Squart 
(London),  iVor.  27//t,  1762,"  from  which  it  is  seen,  that  Fer- 
guson had  sent  her  a  copy  of  one  of  his  works  to  present  to 
tlie  Princess  Amelia.  The  following  is  a  copy  of  the  note, 
(the  original  is  in  the  " Birch  Collection  of  Letters"  British 
Museum,  Vol.  viii.,  No.  58,  and  Museum  No.  4,307) : — 

**  Lady  Isiibella  Fiiich  retum-s  Mr.  Ferguson  many  tlmnk.s  for  his  valuable 
book.  Which  yt  he  may  have  an  opportunity  of  presenting  in  fonue  to  Hfr 
R.  HsH  tlie  Pss  Amelia,  she  will  give  )iim  timely  notice  of  y  first  Dniwin^ 
ll«K)m  she  lijus  at  (cavendish  Square.*^'-* 

Bkkkelky  Squakk, 
Novt.  27t^,  17«2." 

232  Hrr  Royal  Highness  the  Princess  Amelia,  a  daughter  of  King  (Jeorge  II., 
born  30th  May,  1711.  She  constantly  resided  in  England.  Died,  uuni«rn«^l, 
on  31  .st  October,  1786,  aged  75.  Lady  Isabella  Finch  was  one  of  the  pRr.vc»>s'« 
ladies  in  toailing. 
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The  note  is  thus  addressed,  ^' Mr.  James  Ferguson,  at  his 
Uouse  in  Russell  Street,  Bloomsbury,'*  (London).  Shortly 
afterwards.  Ferguson  removed  to  Mortimer  Street,  Cavendish 
Square. 

1763. 

In  glanriiig  over  our  memoranda  for  1763,  we  find  it  one  of 
the  most  remarkable  years  of  Ferguson  s  life — a  year  of  great 
success,  and  a  year  of  great  sorrow.  Ot*  success,  as  shown  by 
the  peconiary  proceeds  oi  his  lectures  at  Bristol  and  Bath :  and 
in  being  elected  a  Fellow  of  the  Royal  Society ; — and  of  sorrow, 
consequent  on  the  sudden  and  mysterious  dLsappearance  of  his 
aooomplished  and  only  daughter,  whom,  after  the  middle  «»f  this 
year,  he  never  saw  more !  This,  and  other  interesting  matter?, 
wiU  be  noticed,  and  satisfactorily  cleared  up,  as  we  procee^i 
with  our  details. 

Febgus^>v  applies  for  the  vacant  situatiox  of  Clerk  t«^ 
the  Royal  Society,  and  is  Rejected. — The  first  entry  in  our 
memoranda  informs  ils  that,  early  in  Januar\',  1763.  Fergus«:»u 
was  one  of  the  candidates  for  the  then  vacant  situation  of  a 
"  CleA  to  the  Royal  Society,'' — Salary-,  £47  7s.  per  annum.  At 
a  meetinsT  of  the  Roval  Societv  on  Februarv  3*1.  the  members 
proceeded  to  take  into  consideration  their  vacant  '*  Clerkship " 
situation.  It  was  found  that  there  were  six  candidates  fur  the 
situation,  but  only  four  went  to  ballot :  and  as  "  (he  petition ''  of 
Ferguson  for  said  situation  was  the  finst  on  the  rolL  it  was  first 
read  before  the  members — it  began  thus : — 

**  Ist,  The  Petition  of  Mr.  James  Fergus«3nijf  Mortimer  Street, 
Cavendish  Square,  Lecturer  on  Geography.  Astron«»my.  «Scc  and 
author  of  several  works  in  thi.s  latter  Science,  and  of  divers 
communications  to  the  Society,  was  read  84  menil»ers  beini: 
present), — 

For  Fei^gus'tn,     .     .     .     Yea,  ^J3. 

Xav,  51." 

Ferguson  wa«  consequently  rejected,  and  the  ballot  went  on 
with  the  rt?«t.  It  resulted  in  favour  of  Emanuel  Mendes 
Da  Cofita;  his  ballot  being.  Yea,  62 — Xa^,  IS;  Da  Costa  was 
most  likely  elected   because  of  his  extensive   knowledge  of 
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languages.  He,  however,  proved  a  bad  >)argaiu  to  the  Society, 
seeing  that  he  embezzled  their  funds  to  the  amount  of  more 
than  £1,000.     He  was  dismissed  in  December,  1767. 

For  these  particulars,  we  are  indebted  to  the  kindness  of  Dr. 
Sharpoy  and  Professor  Stokes,  present  Secretaries  of  the  Royal 
Society. 

Ferguson's  paper  on  the  Transit  of  Venus — Read  before 
the  Royal  Society. — On  referring  to  "the  Philosophical 
Transactions  "  of  the  Royal  Society,  we  find  that  Ferguson,  cm 
Februaiy  10th,  1763,  sent  a  paper  to  be  read  before  the  mem- 
bers, entitled, 

"  A  Description  and  Delineation  of  the  Tmnsit  of  VenuB  Expected 
in  1769/^  Read  l)efore  the  Royal  Smnety,  on  lOth  Feb.  17a3.  (See 
Phil.  Trans.,  Vol.  53,  page  30). 

Ferguson,  early  in  March,  went  to  Bath  and  Bristol, 
and  remained  in  these  cities  until  the  l)eginning  of  May, 
<lelivering  several  courses  of  Day  and  Evening  Lectures 
on  Astronomy,  Mechanics,  Hydrostatics,  Hydraulics,  Pneu- 
matics, and  Optics,  which  courses  wen*  illustrated  by  a  very 
efficient  and  extensive  apparatus.  Hi.s  lecture-room  in  Batli 
wfis  the  largo  room  of  the  ''Lamb  Inn','  StuU  Street;  au<l 
at  Bristol,  in  the  large  room  of  the  " Bell  Inn''  Broad  Street. 
He  apj)ears  to  have  been  at  this  period  about  six  weeks 
in  Bath  and  Bristol,  and  the  receipts  from  his  lectures  wei>\ 
"  Ttititl  £LS8  los."  Fnmi  this  may  be  deducted,  say  £3^ 
l.')s.  for  travelling  cxjK'nses,  ^c,  leaving,  a«  nett  y>iYXY<-«/j<, 
XlOO, — on  the  whole  a  pretty  .successful  lecturing  tour. 

FKKorsoN  APrLiKs  to  he  admittkd  a  Ffxlow  of  the  Rovai 
SociKTV. —  It  hits  geiH'rally  })een  supposed  that  Ferguson  wjuh 
<'lect('(l  a  Fellow  of  the  Koval  Societv  without  solicitation,  but 
such  was  \uA  the  case.  On  2Gth  March,  1703,  he,  while  in  Bri.<- 
tol,  wrot(^  a  letter  to  his  friend  tlu'  Rev.  Dr.  Birch  (who  had  then 
recently  btH'U  elect(»d  Secretary  of  the  Society),  expressing  t«» 
him  a  desire  to  bt'come  a  member,  an<l  otferiuir  to  jrive  **  ti  lm>H*i " 
to  ensure  payment  of  the  usual  entry  fees,  &r.,  and  annual  pay- 
ments, kv..     The  following  is  a  copy  of  this  letter: — 
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*'  Bristol,  March  26ih,  1763. 

"  Reverend  Sir, — As  with  the  highest  respect  and  gratitude  I  remember 
my  firiends  of  the  Royal  Society  who  voted  for  my  succeeding  the  late  Mr. 
Hauksbee,***  so  I  do  assure  you  that  my  mind  justly  approves  of  the  deter- 
mination made  by  a  great  majority  for  Mr.  Da  Costa,  on  account  of  his  much 
superior  talents  for  that  important  office. 

"  Do  you  think  I  might  now  presume  to  offer  myself  as  a  member  of  that 
respected  and  illustrious  Society  1  It  is  an  honour  I  very  much  desire  to 
have ;  and  besides  which,  the  Improvements  I  should  have  by  attending  their 
meetings,  and  by  access  to  the  great  Library,  could  not  fail  to  be  very  gteat 
for  me,  in  those  Sciences  wherein  1  find  myself  defective. 

"  I  beg  you  will  communicate  to  the  Right  Honble.  the  Earl  of  Maccles- 
field, and  to  others  whom  you  think  proper,  this  my  earnest  desire  of  becom- 
ing a  member  of  the  Royal  Society ;  and  if  that  learned  and  venerable  Body 
should  think  me  any  way  deserving  of  that  honour,  and  in  consequence  there- 
of will  favour  me  with  their  election,  I  shall,  on  returning  to  London,  give 
my  Bond  for  what  is  to  be  paid  on  that  account. — I  am,  with  the  greatest 

rospect. 

Reverend  Sir, 

Your  much  obliged, 

and  very  humble  servant, 

James  Ferguson." 

The  original  letter  is  in  *'the  Birch  Collection  of  Letters** 
British  Museum,  VoL  viii.,  No.  227  and  228,  Museum,  No.  4307. 
We  have  never  seen  Dr.  Birch's  reply  to  this  letter,  but  from 
the  following  "  Certificate"  it  would  appear  that  the  Rev.  Doc- 
tor lost  no  time  in  the  furtherance  of  Ferguson's  wishes.  It 
would  seem  that  he  wrote  out  the  Certificate  to  the  Royal 
Society,  and  got  it  signed  by  members  to  whom  Ferguson  was 
personally  known,  as  the  rules  of  the  Society  required.  The 
following  is  a  copy  of  Ferguson's  Certificate  for  membership 
entered  in  the  books  of  the  Royal  Society,  for  which  we  have 
again  kindly  to  thank  Dr.  Sharpey  and  Professor  Dr.  Stokes, 
present  Secretaries  of  the  Royal  Society : — 

"  Mr.  James  Ferguson, 

of  Mortimer  Street, 
Well  known  to  the  Public  by  his  writings  and  Lectures  on  the  subject  of 
Astronomy,  being  desirious  of  Election  into  the  Royal  Society,  is  recommend- 
ed by  us  on  our  personal  knowledge,  as  well  as  on  account  of  his  various 

»M  Mr.  Francis  Hauksbee  was  the  author  of  **  Physico- Mechanical  Experiments 
on  Light,  Electricity.  Ac.,  with  plates,  Ijond.,  1709 ;  "  joint  author  of  **  Hauks1)ee 
and  Whiftton's  Course  of  Mechanical,  Optical,  llydrostatical,  and  Pneuraatic^il 
Experiments;  "  inventor  and  maker  of  a  curious  orrery;  and,  in  the  latter  end  of 
his  life,  was  much  celebrated  for  his  Chemical  Experiments.  He  was  long  Clerk 
and  Librarian  to  the  Koyul  Society.     He  died  on  January  11th,  1763,  aged  75. 

2  M 
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communicationa  to  the  Society,  as  highly  deserving  the  honour.  LoDdon, 
14th  April,  1763. 

D.  Wray. 
Gowin  Knight 
P.  Newcome. 
(Signed)        Ja.  Short. 

Cha.  Morton. 
John  Belchier. 
Nic«.  Munckley."  *m 

The  foregoing  Certificate  having  been  laid  before  the  mem- 
bers of  the  Society  at  the  close  of  their  Session  1762-1763,  it 
could  not  be  entertained  until  the  re-opening  of  the  Session  at 
the  end  of  the  year.  Accordingly,  at  one  of  their  earliest  meet- 
ings at  the  end  of  the  year  1763,  the  Certificate  was  again 
read,  and  before  a  full  meeting  of  members,  when  on 

"  Novr.  24,  1763,  It  was  resolved  by  ballot  unanimously,  that 
Mr.  James  Ferguson  of  Mortimer  Street  is  this  day  elected  a 
Fellow  of  the  Society  on  account  of  his  singular  merit,  and  of 
his  circumstances,  be  excused  the  usual  admivSsion  fee,  and  alsu 
the  annual  contributions." 

The  next  and  only  other  note  on  this  election  is  from  an  entry 
in  the  books  of  the  Royal  Society,  notifying  that,  on 

"  December  8th,  1763,  Mr.  James  Ferguson  admitted  a  member." 

That  is,  this  was  the  date  of  his  firet  admission  in  person  before 
the  members,  on  which  occasion,  some  one  or  other  of  his 
friends  would,  agreeably  to  funn,  present  him  to  the  President 
an<l  Fellows. 

Ferouson  versus  Kennedy's  "Astronomical  Chronology." 
— Early  in  May,  1763,  Ferguson  HiusIrmI  his  Courses  of  Lectures 
at  Bath  and  Bristol,  and  returned  to  London  after  an  al)8enoe  o\ 
about  two  months.  Shortly  after  his  return,  he  appears  to  have 
had  his  attention  called  to  that  wry  absurd  prmluction,  Ken- 
nedy's *  Complete  System  of  Astronomical  Chronol<k;y. 
Unfolding  the  Scriptures,"  then  recently  publishe<L*«    Tlie 

2U  Five  out  of  tho  aljove  soveii  iiam«s  appt'iideil  to  the  certificate  are  iiiiknown 
to  us;  but  **ya.  Short"  was  the  well-known  Optician,  and  maker  of  ** Short'* 
Reflecting  Tele8eo|)e8, "  liondon.  '*  Cha.  Morton  "  is  unclerKUHxi  to  l»e  Dr.  Mor- 
ton, a  Fellow  of  tho  Royal  Society,  and  of  the  British  Museum. 

W4  The  Reverend  John  Kenne<ly  was  Rector  of  Bradley,  in  Derbyshirv.    Sbortlv 
after  Fer^ison  publishe<l  his  Astronomy,  in  U.*)*),  he  wiw  intru<lucr<i  to  Mr  Kni 
unly.     terguson,  in  one  of  his  print«'U  letters  to  Kennedy,  says  that  Kenurdy, 
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Solar  and  Lunar  periods  on  which,  for  a  great  part,  the  calcu- 
lations of  this  work  rests,  are  assumed,  if  not  manufactured 
periods,  and  the  aocioms  which  guide  its  logic  are  absurd  and 
ludicrous.  For  instance,  Kennedy  boldly  asserts  the  following 
as  axioms : — That  no  Astronomer  but  himself  could  tell  the  true 
length  of  24  hours  as  measured  either  by  the  revolution  of  the 
Sun  or  of  a  Star, — That  Dr.  Keill  has  given  sophistical  directions 
concerning  it, — That  the  precise  mathematical  difference  be- 
tween the  sidereal  and  solar  day  is  four  ininutea,^^^ — That  all 
solar  days  of  24  hours  each  are  precisely  of  equal  length,^^^ — 
That  all  equations  of  time  are  unaatronomicaly  and  ought  to  be 
rejected  !  ^^ — That  all  solar  tropical  years  have  been  of  the  same 
precise  mathematical  length  of  365  days  5  hours  49  minutes, 
ever  since  the  Creation,  and  will  continue  to  be  to  the  end  of 
time,^^^ — That  the  synodical  revolution  of  the  Moon  roimd  the 
Earth  consisted  precisely  of  29  days  12  hours  44  minutes  1 
second  45  thirds,**® — That  the  first  meridian  should  cut  156 

before  he  published  his  **  Astronomical  Chronology,"  ^*  wan  many  times  at  my 
house,  and  xmutimai  dispufedf  or  rather  cavilled  with  me  for  hours  together  {for 
you  never  would  be  quiet),  and  often  thought  you  liad  conquered  me  when  you  only 
confounded  my  head  with  flashes  of  noisy  irords,  and  would  never  hear  what  I 
had  to  say."    (See  Ferguson's  2d  letter  to  Kennedy,  page  29). 

^*  The  true  lenjzth  of  a  sidereal  day,  which  is  always  precisely  of  the  same 
mea.sure,  consists  of  23  h.  56  m.  4  s.  5  thirds  27  fourths,  or  decimally,  23  h.  56  m. 
4  0908  8. 

2^7  The  m>ean  length  of  a  solar  day  (that  is,  taking  the  mean  for  all  the  year 
round),  it  will  be  found  24  hours.  Air.  Kennedy  appears  to  have  been  ignorant  of 
the  astronomical  fact  that  the  Sun,  at  particular  seasons  of  the  year,  passes  tvnce 
over  the  meridian  in  the  24  mean  hours  :  at  other  times  it  does  not  pass  over  the 
meridian  within  the  24  hours  at  all.  Sometimes  the  day  exceeds  24  hours  in 
length,  sometimes  it  falls  short  of  it. 

^  When  we  find  that  the  Earth's  motion  in  its  orbit  is  unequal,  and  the 
obliquity  of  the  ecliptic  so  considerable,  equations  become  absolutely  essential  to 
add  to,  or  subtract  from,  the  time  shown  by  a  well-regulated  clock  and  a  Sun-dial. 
We  feel  surprised  at  Mr.  Kennedy  having  dogmatically  made  such  an  unastro- 
nomical  assertion — it  shows  how  little  he  knew  of  Physical  and  Practical  Astro- 
nomy. 

*^  Mr.  Kennedy  here  adopts  as  a  truth,  that  the  precise  mathemati- 
cal length  of  a  solar  or  tropical  year,  from  the  Creation  to  the  end  of  time,  has 
been,  and  must  be,  365  days  5  hours  49  minutes.  Here  again  we  have  to  refer 
to  the  unequal  motion  of  the  Earth  in  its  orbit,  as  also  to  the  Earth  being  acted 
on  by  several  of  the  planets  when  they  approach  a  conjunctive  line  with  the  Sun 
and  Earth — these  cause  perturbations,  and  consequently,  prevent  the  Earth 
from  moving  round  the  Sun  so  as  to  accompli.sh  its  circuit  in  any  exact  period  of 
time.  Bnt  taking  the  mean  average  of  250  revolutions  of  the  Earth  round  the 
Sun,  the  mean  length  of  one  of  these  revolutions  is  365  d.  5  h.  48  m.  51  '6  s. 
Mr.  Kennedy's  assumed  period  of  365  d.  5  h.  49  m.  is  therefore  very  absurd,  and 
used  in  a  calcnlation  for  even  limited  epochs,  would  lead  to  serious  errors. 

W*  Mr.  Kennedy  assumes  the  synodical  revolution  of  the  Moon  to  consist  of 
29  d.  12  h.  44  m.  1  s.  46  thds.,  but  he  does  not  inform  us  from  whence  he  found 
this  measure.     There  can  be  no  doubt  that  it  is  some  mean  revolution  lie  had 
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degrees  west  of  Greenwich,  iu  the  Great  South  Sea ;  and  that 
the  Moon  was  created  on  the  third  day  of  the  Creation  week  at 
farthest,  &c. 

On  these,  or  several  of  these  points,  Ferguson  resolved  to 
address  Kennedy  through  the  medium  of  the  Critical  Review. 
Accordingly,  in  May  and  June,  1763,  Ferguson's  letter  of  re- 
marks on  Kennedy's  "  Astronomical  Chronology,"  appeared  iu 
the  "  Critical  Review  ; "  being  a  long  letter,  part  of  it  was 
inserted  in  May,  the  concluding  portion  of  it  in  June.  Instead 
of  waiting  until  the  concluding  portion  of  Ferguson's  letter  was 
published  (which  the  editor  assured  his  readers  would  be  done 
in  next  Review  for  June),  Kennedy  rushed  into  print  (regard- 
less of  what  the  concluding  part  of  Ferguson's  letter  would 
touch  on),  and  published  a  quarto  pamphlet  of  20  pp.,  entitled, 
"An  Examination  of  Mr.  Ferguson's  Remarks  {inserted 
in  the  Critical  Review  for  May,  1763)  upon  Mr.  Kennedy's 
System  of  Astronomical  Chronology.  By  John  Kennedy." 
This  work  of  Kennedy's  is  nu  "  Examination  "  at  all ;  after  a  few 
introductory  remarks,  he  asks  Ferguson  not  simply  one,  two,  or 
three  queries,  but  puts  no  less  thiui  "  XXIII  Queries  "  to  Fergu- 
son, waiting  an  answer  to  them  ;  and  concludes  with  a  few  arith- 
metical (juestioiis  wliich  he  proposes  and  answers  as  favourable 
to  liis  iissumed  or  manufactured  periods  and  their  results. 

We  may  here  notice  that  Ferguson,  in  his  second  letter  to 
Kenn(tdy  (pp.  6,  7),  says  to  Kennedy,  in  reference  to  the  letter 
he  had  sent  to  the  Critical  Review, 

•'  You  know  that  I  laid  the  wliole  of  my  remarks  before  vuu 
in  manuscript  before  I  gave  them  to  l»e  printed,  and  submittetl 
them  to  your  perusal,  promising  at  same  time  to  alter  any  part 
thereof  in  which  you  might  tliink  yourself  misreprest*nted ;  .'i** 
that  you  might  think  me  at  least  a  fair  opjK>nent.  But  yi»u 
returned  them  immediately,  telling  me  that  you  would  m»t  read 
them  till  they  were  iu  print.     'J\>  show  still  as  great  a  degrtv  •»! 

a<lo|»t(Ml,  or  a  Tnainifii<'tuiv<l  ]>fiioil,  to  answer  some  rvsult.  The  true  mmn 
HyiKxlical  revolution  of  the  Moon,  bv  Mever's  Lunar  Table,^  euiisi.st>  of  2V»«i 
12  h.  44  m.  2  s.  5;j  thds.  25  norths  2.'J  fifths  25  sixths.  Kerguwm,  in  aU  \n* 
lunar  calculations,  adopteil  the  |K*rio(I  ^iven  hy  Pr.  Pound, — viz.  29  <l.  12  h 
44  ni.  3  8.  2  thdfl.  58  fourths,  which  is  a  perioil  alxMit  10  thirds  uf  time  Uio  sknr, 
while  that  by  Kennedy  is  about  1]  s.  too  fa.st.  The  j>eriod,  as  given  by  Meyei. 
is  still  recognised  as  the  correct  jn'riiMl  of  a  lunation,  excepting  in  a  snull  torr«- 
tion  rt»cently  made,  and  the  mean  synodic  revolution  of  the  Moon  is  now  ackuttw- 
ledgeil  as  consisting  of  29  d.  12  h.  44  m.  2  s.  52  thds. 
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fairness  as  possible,  I  ordered  my  name  to  be  put  to  those  remarks 
in  the  Critical  Review,  a  thing  seldom,  if  ever,  done  by  those 
who  send  a  paper  to  be  printed  in  these  monthly  productions. 

"  Had  you  not,"  continues  Ferguson,  "  even  without  the  least 
degree  of  modesty  in  your  voluminous  system,  fallen  so  unmer- 
cifully upon  all  those  who  have  written  on  Astronomy  before 
you, — Had  you  not  (to  use  your  own  words,  for  I  cannot  find 
better)  *  rashly  impeached  the  veracity  of  all  our  solar  and  lunar 
tables,*  and  imposed  your  own  calculations  upon  the  world  with 
such  a  high  degree  of  assurance  and  magisterial  suflBciency, — 
And  had  you  not,  with  the  greatest  degree  of  boldness,  asserted 
things  to  be  true,  which  the  merest  novice  in  Astronomy  knows 
to  be  false,  your  aystevi  might  have  slept  in  silence  and  oblivion 
without  any  disturbance  from  me." 

Thus,  we  see  from  the  above  that  Ferguson  sent  his  manu- 
script remarks  to  Kennedy  before  they  went  to  the  Critical 
Review,  and  promised  to  alter  anything  in  which  Kennedy 
might  fancy  himself  misrepresented.  But  instead  of  receiving 
them  in  a  generous  spirit,  Kennedy  indignantly  returns  the 
manuscript  to  Ferguson,  refusing  to  read  them  until  they  were 
in  print.  We  also  see  what  caused  Ferguson  to  send  his  "  Re- 
marks"  on  Kennedy's  ** Astronomical  Chraiwlogy ''  to  the 
Critical  Review — a  very  proper  motive  and  excuse. 

As  a  matter  of  course,  Ferguson  declined  Kennedy's  very 
modest  request, — viz.  to  answer  all  the  23  queries  he  had  put 
to  him.  But  in  November  of  the  same  year  (17(33),  Ferguson 
sent  another  letter  to  the  Critical  Review,  "  in  order,''  he 
tells  us,  "  to  avoid  all  further  disputes  between  vs  about 
Astronomical  matters!'  Kennedy  took  no  notice  of- this  ;  and 
nothing  more  of  this  dispute,  or  of  Kennedy,  is  heard  of  until 
the  end  of  year  1775,  when  he  re-*appear.s  as  the  opponent  of 
Ferguson,  to  wliich  date  tlie  reader  is  referred. 

'*  AstronomicalTables  and  Precepts. — About  mid-summer 
of  1763,  Ferguson  published  his  "  Astronomical  Tables  and 
Precepts,"  an  octavo  pamphlet  of  64  pages,  embellished  with  an 
illustrative  frontispiece  folding-plate,  On  the  Geometrical 
Construction  of  Solar  and  Lunar  Eclipses.  Like  many 
of  Ferguson  8  pamphlets,  this  one  is  now  rarely  met  with. 
We  kept  inquiring  for  it  in  many  of  the  old  book  shops  in  Lon- 
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don  for  several  years  before  we  succeeded  in  getting  a  copy. 
The  annexed  is  a  copy  of  Tiile-page : — 

^^  Astronomical  Tables  and  Precepts  for  Calculating  the  true 
Times  of  New  and  Full  Moons,  and  showing  the  method  of  pfoject- 
ing  Eclipses,  from  the  Creation  of  the  World  to  a.d.  7800,  to  whidh 
is  prefixed  a  Short  Theory  of  the  Solar  and  Lunar  Motions.  By 
James  Ferguson.     London  :  Printed  for  the  author,     mdoclxiii.'' 

Remarkable  Fish  caught  near  Bristol — Ferguson  inspects 
it. — During  Ferguson's  sojourn  in  Bristol,  a  very  singular  fish 
was  caught  in  King-Road — (the  Long  Angler  of  Pennant,  or 
Sophius  Conubicus  of  Shaw) — the  fish  was  brought  to  Hot- 
Wells,  near  Bristol,  and  exhibited.  Ferguson  went  to  see  the 
fish, — when  he  made  a  drawing  of  it,  which,  along  with  a  short 
description,  he  sent  to  his  friend,  the  Rev.  Dr.  Birch,  Secretary 
of  the  Royal  Society,  who  read  the  paper  to  the  members  on 
June  2d.  On  referring  to  the  Philosophical  Transactions  for 
May,  1763,  we  find  an  engraving  and  description  of  this  fish ; — 
the  paper  is  entitled, 

**  An  account  of  a  Reinarkahle  Fish  taken  in  the  Kinfi^'g  Road  near 
Bristol"  Read  before  the  Royal  Society,  2d  June,  1763,  (See 
Phil.  Trans.  Vol.  53,  page  170); 

Ferguson's  letter  to  Dr.  Birch  is  dated  "  Bristol,  May  5th, 
1763." 

Ferguson  apprentices  his  eldest  Son  to  a  London  Opti- 
cian.— In  the  month  of  June,  17(33,  Ferguson  apprenticed  hi.^ 
eldest  son,  Jaines  (now  in  his  ir)th  year),  to  Mr.  Edward  Nainio, 
Optician  and  Philosoj)hical  and  Mathematical  Instrument 
Maker,  Cornhill,  London,  '"to  leant  flw  imictical  depaiimtnU 
of  said  hushiesfi  in  its  different  branches!' 

"Analysis  of  a  Course  of  Lectures." — During  hi.^  tem- 
porary lecturing  sojourn  at  Bristol,  Ferguson  found  time 
t-f)  write  out  and  publish,  at  a  Bristol  Pres.s,  an  Analysis  of  thf 
Course  of  Lectures  he  wfis  then  engaged  upon,  under  the  fol- 
lowing title : — 

"  Analysis  of  a  Course  of  Lei'tures  on  Mechanics,  PneumAtiit^ 
Hydrostatics,  Spherics,  and  Astronomy,  read  by  Jftmefl  Ferguson. 
Bristol:  Printed  by  S.  Farley,  in  the  Castle  Groen,  1763,  Price 
Sixpence." 


i 


JAMES  FERGUSON.  27D 

It  is  now  an  exceedingly  rare  tract,  a  copy  of  which  we  had  much 
diflSculty  in  procuring.  It  is  an  octavo  of  44?  pages,  containing 
full  notes  of  his  Lectures  on  Mechanics,  Pneumatics,  Hydro- 
statics, Spherics,  and  Astronomy.  Like  his  other  works,  it  is 
written  in  plain  language,  and  is  very  full  in  all  its  details. 

Domestic  Calamity — Mysterious  Disappearance  of  Fer- 
guson's Daughter — In  the  midst  of  these  his  multifarious 
pursuits,  in  the  height  of  his  prosperity  and  renown,  the  hand 
of  adversity  fell  heavily  and  suddenly  upon  Fergusoa  Unlike 
those  afflictions  which  time  smooths  or  eradicates — his  was  des- 
tined to  be  life-enduring — a  never-ending  grief  to  himself,  his 
wife,  and  family,  by  the  sudden  and  mysterious  disappearance 
of  his  only  daughter,  Agnes  Ferguson,  an  elegant  and  accom- 
plished lady,  in  her  eighteenth  year. 

It  is  now  upwards  of  forty  years  since  we  first  read  in 
"  Nichol's  life  of  Bowyer,*'  that  Ferguson's  "  only  daughter  ivaa 
lost  in  a  vei*y  Tuysteriaua  and  singular  manner"  but  without 
saying  haw  lost,  when,  or  where.  Shortly  afterwards,  we 
saw  Partington's  Fergusons  Mechanics  (Lond,  1825),  and  rend 
his  short  addenda  to  Ferguson's  Life,  but  it  threw  no  new  light 
on  the  matter,  being  simply  a  condensed  extract  from  Bowyer. 
Partington  merely  says,  "  His  daughter,  an  elegant  and  acconi- 
plislied  young  lady,  suddenly  disappearcdy  Bowyer  was  one 
of  Ferguson's  most  intimate  friends ;  a  frequent  visitor  at  his 
house,  and  often  formed  part  of  the  family  circle  :  he  would  thus 
often  see  his  daughter,  converse  with  her  on  philosophical  sub- 
jects i  and  therefore,  from  personal  observation,  be  enabled  to 
give  a  true  sketch,  and  to  say  that  "  she  was  remarhible  for  tlie 
elegance  of  Iter  person,  the  agi*eeableness  and  vivacity  of  her 
conversaiion,  and  in  philosophical  knmvledge  vjoiihy  of  such 
a  father!' 

Being  on  intimate  tenns  of  friendship  with  the  family, 
Bowyer  would  learn  from  Ferguson  himself  all  that  he 
knew  of  the  disappearance  of  his  daiighter; — all  that  Fer- 
guson and  his  family  knew  of  the  sad  calamity  would  be  by 
them  told  to  Bowyer ;  and  all  that  Bowyer  in  his  turn  can  tell 
is,  that  ''she  was  lost  in  a  vei*y  mysterious  awl  singular 
raanner!'  It  must  be  observed  that  this  notice  is  obscure. 
Bowyer   says,   " she  was   lost"   &c. ;    from   this,    many   have 
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Xxien  led  to  conjecture  that  "  she  v:a«  lost  somewlvere  abroad ; " 
while  others  again  had  heard  that  "  she  Itad  been  lost  on  the 
streets  of  Lomlon,"  Surely  Bowyer  must  have  known  when 
and  where  and  under  what  circumstances  she  was  last  seea 
Had  Bowyer  communicated  these  particulars,  which  he  easily 
could  have  done,  it  would  have  prevented  the  sad  calamity  from 
being  afterwards  covered  with  so  much  mystery,  conjecture, 
and  surmise. 

In  order,  if  possible,  to  clear  up  this  mysterious  af&ir,  we 
lately  resolved  on  a  thorough  investigation  of  the  matter.  In 
commencing  with  researches  we  found  our  way  obstructed 
with  many  difficulties ;  for  instance,  to  narrow  our  period  of 
search,  it  was  necessary  to  ascertain  the  year,  or  as  near  to  the 
year  of  the  disappearance  as  was  possible;  or  what  would 
have  answered  the  same  purpose,  to  obtain  a  copy  of  date  of 
the  daiLghters  biiih.  After  correspondence  on  the  subject, 
and  also  much  tedious  research,  we  found  that  neither  the 
year  of  the  disappearavce,  nor  the  year  of  her  birth,  could  be 
tlien  asct^rtained. 

We  had  in  consequence  to  fall  back  on  what  was  known,  and 
therefrom  deduce  the  limits  of  our  period  of  search, — viz.  Fer- 
guson, in  liis  Memoir,  mentions  that  he  wai<  married  in  May, 
1731) ;  therefore,  by  adding  19  years  to  this  date,  we  get  at  17oS 
for  the  4'jirli(;st  probable  date  of  the  diiiapi)eai*aiice  ;  and  as 
the  occurrence  took  place  in  Ferguson's  lifetime,  we  can  readily 
ascertain  the  limit  for  our  research.  Ferguson  died  in  Novem- 
ber, 1770;  consecjuently,  between  17oH  and  1776,  the  dinap- 
pearaiHC  occurred,  and  between  these  years  we  directed  our 
search.  Shortly  afterwards  it  ocrnrred  to  us  that  even  thes«^ 
limits  might  be  much  narrowed.  We  recollected  tliat  Fer- 
guson, in  one  of  his  interviews  with  Mr.  Poyntz  reganlinj;  a 
luatheniatical  school  apj)ointn!ont,  mentioned  to  him  that 
he  did  not  know  "how  to  maintain  his  wife  during  the  time  h*- 
must  be  under  the  master's  tuition."  'J'his  vva«s  in  the  simimer 
of  1743,  and  if  Ferguson  had  then  any  family  he  w<iuld  ha\e 
mentioned  the  circumstance  to  Mr.  Poviitz;  jus  he  did  not.  tin- 

ft 

reiisonable  inference  appeared  to  ho  that  Fergu.son  ihm. 
viz.  in  174-3,  had  no  child nn  ;  and  jus  all  accounts  of  thf  #/m- 
appfarancf  of  the  daughter  concurred  in  placing  it  *' ^rt»l/^#• 
years   Ipefore   Ferguson  s    death,'   in    1776,  we  deducted    hx 
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years  from  1776,  which  gave  1770  for  the  new  limit  of 
search;  and  by  adding  the  daughter's  age,  18,  to  1743,  we 
obtained  1761  as  the  proper  date  to  commence  with  ; 
we  had  therefore  to  direct  our  attention  to  a  thorough  search 
between  the  years  1761  and  1770,  a  period  of  ten  years;  and 
subsequent  discovery  showed  the  correctness  of  our  views  of 
these  limits. 

We  had  but  got  on  a  short  way  in  our  inquiries  when  we 
received  from  our  indefatigable  friend,  Mr.  Robert  Sim  of 
Keith,  a  letter  and  extract  of  a  remarkable  occurrence  which 
seemed  to  8olve  the  niyatei^y,  and  ixs  it  was  within  the  limits 
of  1761-1770,  confirmed  us  in  this  opinion.  It  had  some- 
times been  said,  traditionally,  that  Ferguson's  daughter  had 
been  kidnapped  and  taken  to  some  foreign  country;  and 
this  theory  was  somewhat  strengthened  by  the  outrageous 
alxluction-case  extract  sent  us  by  Mr.  Sim,  as  follows : — 

"  Abduction. 

This  offence  was  by  no  means  uncommon  in  England  some  years  aj;o.  In 
the  London  Chronicle  for  1762  there  is  an  extract  frf»m  a  letter  dated  *S[?/n- 
(Uiyy  Higlt^ate,  Jinie.  (Mh,  from  which  it  apj^eai-s  that  on  tliat  morning,  between 
twelve  and  one,  a  ix>st-chai8e,  in  which  was  a  lady,  was  driven  through  that 
place  very  furiously  by  two  postilions,  and  attended  by  three  peref)ns  wlio 
had  the  appearance  of  gentlemen,  from  wliich  she  cried  out,  Murder!  Sare 
nu!  Oh  save  me!  Her  voice  subsided  from  weakness  into  faint  efforts  of  the 
same  cries  of  distress ;  but  as  there  was  at  that  time  no  possibility  of  relief, 
they  hastily  drove  towards  Finchley  Common.  From  another  quarter,  says 
the  London  Chronicle,  *  we  have  undoubt4»d  intelligence  of  the  s^me  carriage 
being  seen,  and  the  same  outcries  lieard  as  it  p»w*j*ed  through  Islington,  with 
the  additional  cinrumstance  of  the  two  postilions  being  in  their  shirti*.  Js 
this  outrage  to  be  suffered  in  England  T  " 

Extracted  frf)m  "  Hone's  Everj'-Day  Book,  i^'c."  Vol.  i.,  pp.  7fi7,  7(5^. 

London,   1 7(>2. 

We  had  now  no  doubt  that  Fcrgu.son's  daughter  had  been 
subjected  to  an  atrociously  forcible  abduction,  and  that  "  the 
mynteriotie  disappearance''  was  now  solved,  and  luid  there- 
fore written  down  the  date  of  the  event  tts  having  occur- 
red on  June  Gth  or  7th,  17<)2;  and  consoijucntly  suspended 
farther  inquiry. 

Some  short  time  afterwards,  however,  we  received  another 

letter  from  our  friend,  Mr.  Sim,  mentioning,  that  in  a  pocket 

2n 
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Bible,  which  had  formerly  belonged  to  Ferguson,**^  ho  had 
found,  in  Ferguson's  own  handwriting,  on  one  of  the  fly-leaves, 
an  entry  of  all  the  births  of  his  children,  and  there  it  is  re- 
corded that  Aqnes,  the  lost  daughter,  was  bom  an  Thursday, 
29th  August,  1745.  By  adding  18  years  to  which  date,  we 
get  1763  as  the  year  of  her  disappearance;  and  therefore, 
the  abduction  case  just  quoted  had  no  reference  to  Feigu- 
son's  lost  daughter.  Bowycr  mentions  that  she  was  in  her 
18th  year  when  lost,  and  we  have  the  testimony  of  the 
lost  one  herself  that  she  was  not  quite  eighteen  years  of  age 
when  she  disappeared.  See  the  following  account  of  her  by 
Dr.  Blake. 

Ferguson's  Daughter's  Life,  after  Her  Disappear- 
ance ;  and  Her  Miserable  Deatr — Having  discovered  that 
1763  was  the  date  of  Agnes  Ferguson's  disappearance,  we  wrute 
to  Mr.  Augustus  Burt,  London,  requesting  that  a  search 
be  made  in  the  London  newspapers  and  magazines  for  1763, 
in  the  British  Museum,  regarding  the  occurrence.  After  a 
very  tedious  examination,  he  could  find  nothing  relating  to 
tlie  event.  Some  considerable  length  of  time  after  this,  Mr. 
Burt  discovered  in  the  British  Museum,  No.  978^^  a  volume  ot 
tracts  of  the  "  London  CorresjK^nding  Society/'  in  which  is  in- 
cluded "The  Female  Jockey  Club,"  which  Ijelonged  to  Dr 
Blake,  a  Surgeon  in  St.  Martin's  Lane,  London, — towards 
the  end  of  last  century.  Dr.  Blake,  who  attended  Miss  Fergu- 
son in  her  last  i Ih u'ss,  hits  written  on  a  blank  leaf  at  the  end 
of  "The  Female  Jockey  Club"  tract,  a  short  account  of  tlu* 
fate  and  sad  end  of  this  unfortunate  lady.  From  wliich. 
it  will  be  seen  that  she  had  been  forcibly  alxluct4.Hl — was 
afterwards  taken  to  the  continent — subsequently  retunietl 
to  England — was  sometime  in  the  Fleet  Prison  for  debt,  ami 
at  la.st,  on  January  27th,  1792,  she  ended  her  sjid  caireer 
in  a  gaiTet,  amid  squalid  |M)verty,  in  Old  Round  Court, — a 
Court  off  the  Strand,  near  Charin<j  Cross  —  (destroytil  in 
1S23-182()    to    make    way    for    new    improvements    then    in 

2** I  Uy  tint  (liHcovery  of  tliiH  liihle  \vv  have  ])e«*ii  oiiahlcd  to  rtTord  the  «Uto«  of 
birth  of  the  whole  of  FtTgusoii's  chihlron,  which  the  reader  will  tiii<l  iu  th»ir 
I)ro]H'r  placcH. 
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progress).     The  following  is  a  copy  of  Dr.  Blake's  memoran- 
dum entry : — 

"  Some  time  since  I  was  call^  to  attend  a  d3dng  female  in  Old 
Round  Court,  whom  I  found  in  the  last  stage  of  consumption ; 
prior  some  days  to  her  dissolution,  she  told  me  her  sad  tale. 
Her  name  was  Ferguson ;  years  before,  she  had  been  inveigled 
from  her  father^s  house  by  gentlemen  whom  she  had  often  seen 
at  the  Lectures  of  her  father,  who  proved  to  be  none  other  than 
James  Ferguson  the  eminent  astronomer  and  mathematician. 
She  thus  was  launched  out  into  this  vast  world  before  she  attain- 
ed the  age  of  eighteen, — leaving  home,  relations  and  every  tie, 
for  this  nobleman,  who  at  first,  devoted  all  his  attention  to  her, 
and  took  her  to  Italy,  where  she  became  a  star  of  attraction, 
but  her  lover  being  prone  to  pleasure  himself, — pecuniary  diffi- 
culties cast  a  gloom  over  her  apparent  prosperity,  until  the 
resources  were  completely  stopped, — they  returned  to  England, 
and  she  to  maintain  her  pretensions  wrote  sonnets,  odes,  elegies, 
and  other  small  works  indiscriminately. 

"  The  noble  Lord  left  her,  then  came  her  time  of  toil, — she 
was  too  proud  to  return  to  those  she  had  disgraced,  she  could 
not  appear  to  retain  the  least  remembrance  of  her  earlier  days, 
— though  not  totally  debauched  by  the  flatteries  and  vanities 
of  a  deceitful  world,  yet  disabled  and  no  longer  qualified  to 
appear  in  her  former  sphere,  the  spectacles  of  London  were 
frequented  by  her.  Nature  had  been  liberal  towards  her,  and 
she  was  conscious  of  her  attractions, — there  she  gave  full  sway 
to  her  powers,  till  the  cruel  unrelenting  arm  of  the  law  stopt 
her  career  and  drove  her  to  the  Fleet  Prison ; — Here  she  con- 
tinued in  an  abject  state  of  poverty  until  one  who  finds  the 
wretched  out  liberated  her  from  her  confinement, — she  then 
foi^ot  the  dreadful  scenes  she  had  passed,  and  again  ventured 
on  the  theatre  of  boundless  dissipation,  and  thus  again  became 
involved  in  debt ;  yet  her  personal  claims  were  indisputable, 
and  conscious  of  which  she  applied  and  obtained  permission  of 
Mr.  Garrick  to  appear  at  the  Theatre. — Various  characters  were 
attempted,  but  all  her  efforts  were  faint  and  languid, — but  if 
she  failed  to  please,  she  never  disgusted ;  the  attendance  and 
fatigue  inseparable  from  a  theatrical  profession  were  ill  suited 
to  a  system  of  the  wildest  dissipation,  and  so  was  dissolved  her 
engagement, — ^from  thence  she  declined,  one  step  below  the 
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other,  until  when  I  was  called  in  to  the  miserable  room  in 
Round  Court,  and  found  the  deplorable  remains  or  ruins  of  that 
beauteous  sjrmmetry  which  must  have  charmed  all  beholders, — 
to  serve  only  as  a  sad  memorial  of  the  fatal  effects  of  inordinate 
excesses ; — let  us  hope,  one  salutary  caution  to  her  sex. 

"This  poor  creature,  after  months  of  agony,  died  27th  of 
Jany.  1792."     (See  vol.  Tracts,  British  Museum,  No.  978^). 

Thus,  the  mysterious  disappearance  of  Ferguson's  accom- 
plished and  only  daughter,  is  now,  after  a  lapse  of  nearly 
a  hundred  years,  satisfactorily  cleared  up.  Although  a  most 
sad  and  melancholy  tale,  it  is  yet  satisfactory  to  know  the 
whole  history  and  mystery  of  the  affair. 

Dr.  Blake  shows  that  Ferguson's  daughter  had  led  a  dis- 
reputable life  in  London,  &c.,  from  the  close  of  the  year 
1703  till  near  the  end  of  the  year  1791,  a  period  of  nearly  28 
years.  As  far  as  is  now  known,  she  lived  almost  the  whole  of 
this  long  period  in  London,  and  would  probably  now  and  then 
see  her  father,  her  mother,  and  brothers  on  the  crowded  streets, 
when  following  out  her  sad  career,  and  known  by  another 
name.  During  this  long  period  of  28  years,  her  father  and 
mother  and  her  eldest  brother  had  died.  An  esteemed  cor- 
respondent writes — "  This  may  suggest  the  following  but  now 
unanswerable  (questions, — viz.  Did  she  ever,  or  did  she  oft<.»n 
see,  at  a  distance,  her  parents  or  her  brothers,  whilst  walking 
through  the  streets  of  London?  did  .she,  when  her  parents  and 
brother  died,  at  the  time  h(jar  of  their  deaths?  did  she,  afar  off. 
follow  their  remains  to  the  tomb?  did  she  ever,  in  after  davs, 
enter  the  churchyard  of  St.  Marybone  where  they  lay,  and  dmp 
the  tears  of  repentant  sorrow  over  their  graves?" 

We  shall  coriclu(l(^  our  notice  of  Agnes  Ferguson  with  a  few 
additional  notes  sent  to  us  by  Mrs.  (^aslH)rne,  to  whom  we 
are  much  indebted  for  several  memorabilia  which  t^hc 
has  from  time  to  time  sent  us.  We  mav  here  mention  that 
Mrs.  Casl)orne  is  the  daughter  of  FiTguscm's  **  Eudosia*'  Fer- 
guson taught  Mrs.  Casl)ornc's  mother,  when  Miss  EmlJin.  and 
early  in  her  teens,  the  science  of  A-stronomy ;  her  lessons  in  that 
science  were  afterwards  in  a  volume,  entitled,  The  Youn;: 
Gentlemen  and  Ladies  Astronomy,  wherein  the  elements  of 
Astronomy  are  discus.sed  by  dialogues  —Ferguson  taking  the  cog- 
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nomen  "  Neander,''  and  giving  Miss  Emblin  that  of  "  Eudosia!' 
Mra  Casbome,  the  daughter  of  "  Eudosia,"  informs  us  that  her 
mother  often  spoke  of  Ferguson,  but  was  too  young,  when  her 
mother  died,  to  remember  particulars.  Mrs.  Casborne's  aunt,  the 
sister  of  Eudosia,  who  died  at  an  advanced  age  in  1839,  used 
frequently  to  allude  to  the  disappearance  of  Ferguson's 
daughter.  Mrs.  Casborne*§  letter,  of  date  July,  1861,  in  refer- 
ence to  Ferguson's  daughter,  says, — "  My  mother's  sister,  who 
lias  been  only  dead  22  years,  fuis  often  mentioned  to  me 
the  sudden  disappearance  of  Ferguson's  daughter,  with  whom 
he  was  wulking,  I  believe,  in  the  Strarul, — Ferguson  being 
occupied  in  sonne  calculations  did  not  perceive  when  his 
daughter  withdrew  her  arm ;  and  \vhen  he  did,  lie  thought  site 
had  gone  home  to  arrange  some  household  affairs,  and  re- 
turned home  in  that  idea,  and  expected  her  for  days  and 
weeks,  but  she  never  returned — he  never  saw  Iter  more. 

"  The  date  of  this  occurrence  I  do  not  know, — some  cir- 
cumstances attending  the  death  of  a  yaung  lady,  a  few  years 
afterwards,  awl  dying  in  London  upon  her  airrival  from  the 
West  Indies,  led  Ferguson  to  believe  tluit  site  might  be  his 
dau/flUer ;  but  nothing  definite  was  ever  known!' 

It  appears  that  Ferguson,  somewhere  about  1770,  had 
heard  some  tidingps  of  his  lost  daughter  being  in  London.  He, 
and  his  two  sons,  James  and  Murdoch,  made  some  search  or 
inquiries  after  her  about  that  period,  but  without  success.  We 
find  that  Mrs.  Casbome  makes  mention  of  this  search  in  one 
of  her  letters  to  us,  and  think  it  too  probable  that  the  daugh- 
ter lived  under  an  assumed  name. 

It  is  a  remarkable  circumstance,  that  the  daughter  parted 
from  her  father  for  the  last  time  while  in  the  Strand,  and  that  in 
about  28  years  thereafter  she  died  in  an  obscure  garret  leading 
off  the  same  street. 

At  the  time  when  the  daughter  disappeared,  Ferguson  and 
family  had  their  residence  in  Mortimer  Street,  Cavendish 
Square,  London. 

Paper  on  the  Great  Solar  Eclipse  of  April  1st,  1764. 
— ^The  only  other  note  which  we  have  for  1763  refers  to 
a  paper  he  drew  up  regarding  a  great  Solar  Eclipse  which  was 
to  take  place  on  1st  April,  1764.     This  paper,  with  a  deliuea- 
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tion  of  the  Eclipse  accompanying  it,  is  dated  "  Mortimer 
Street,  Novr.  16th,  1763,"  and  was  read  before  the  members  of 
the  Royal  Society  on  November  17th.  The  following  is  the 
title  of  this  paper  and  projection,  taken  from  the  Books  c(  the 
Royal  Society : — 

^*  Account  of  an  Eclipsie  of  the  Sun,  Ist  April,  1764/'  Read  before 
the  Royal  Society,  17th  November,  1763.  (Phil.  Trans.,  Vol  63, 
page  240). 

1764. 

A  New  Crane  invented  by  Ferguson. — Our  first  note 
for  1764  refers  to  a  "  New  and  Safe  Crane "  having  "  Four 
diflferent  Powers,"  a  description  of  which,  accompanied  by  a 
large  drawing  of  it,  was  sent  to  the  Royal  Society  early  in 
January,  1764.  The  following  is  the  title  of  the  paper  in 
Philosophical  Transactions : — 

"  Description  of  a  New  and  Safe  Crane,  which  has  Four  Different 
Powers."  Read  before  the  Royal  Society,  19th  Januair,  1764. 
(See  Phil.  Trans.,  Vol.  54,  page  24 ;  also,  see  "  The  UniTewal 
Magazine  "  for  Feb.  1766,  which  has  a  full  description  of  it,  and  au 

engraving). 

The  following  description  of  the  New  and  Safe  Crane  is 
taken  from  Supplement  to  his  Lectures  on  Select  Subjects, 
and  the  annexed  cut  is  retlueed  from  the  drawing  that  accom- 
j>aiiied  the  paper: — 

"  The  Description  of  a  New  and  Safe  Crane,  which  has  four 
different  Powers,  adapted  to  different  Weights. 

"  The  common  Crane  consists  only  of  a  large  wheel  and  axle ; 
and  the  rope,  by  which  goods  are  drawn  from  ships,  ur  let  down 
from  the  quay  to  them,  winds  or  coils  round  by  the  axle,  as  the 
axle  is  turned  by  men  walking  in  the  wheel  But,  as  these 
engines  have  nothing  to  stop  the  weight  from  running  down,  if 
any  of  the  men  hapi)en  to  trip  or  fall  into  the  wheel,  the  weight 
descends,  and  turns  the  wheel  rapidly  backward,  and  tosses  the 
men  violently  about  within  it,  which  has  produced  melancholy 
instances,  not  only  of  limbs  broke,  but  even  of  lives  lost,  by  this 
ill-judged  construction  of  cranes.  And  besides,  they  have  but 
one  power  for  all  sorts  of  weights  ;  so  that  they  generally  spend 
as  much  time  in  raising  a  sm:Ul  weight  as  in  raising  a  great 
uiie. 


JA3IES  FEROUSON. 


"  These  imperfections  and  dangers  induced  mo  to  think  of  a 
incHiod  of  remedying  them.  And  for  thai  purpose,  I  contrived 
11  Cridc  with  a  proper  stop  to  prevent  the  danger,  and  with 
different  powers  suited  to  different  weights ;  so  that  there  might 
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be  as  little  loss  of  time  as  possible ;  and  also,  that  when  heavy 
goods  are  let  down  into  Hhips,  the  descent  may  be  regular  and 
deliberate. 

"  This  Crane  )ias  four  different  powers :  and,  I  believe,  it 
might  bo  built  in  a  room  eight  feet  in  width :  the  gib  being  on 
the  outside  of  the  room. 

"  Three  trundles,  with  different  numbers  of  staves,  are  ap- 
phed  to  the  cogs  of  a  horizontal  wheel  with  an  upright  axle, 
and  the  rope,  that  draws  up  the  weight,  coils  round  the  axle. 
The  wheel  has  96  cogs,  the  largest  trundle  ii  staves,  the  next 
largest  12,  and  the  smallest  has  6.  So  that  the  largest  trundle 
makes  4  revolutions  for  one  revolution  of  the  wheel;  the  next 
8,  and  the  smallest  16.  A  winch  is  occasionally  put  upon  the 
axis  of  either  of  these  tnmdles  for  turning  it ;  the  tnmdle  being 
then  used  that  gives  a  power  best  suited  to  the  weiglit ;  and 
the  handle  of  the  winch  describes  a  circle  in  every  revolution 
equal  to  twice  the  circumference  of  the  axle  of  the  wheel.  So 
that  the  length  of  the  winch  doubles  the  power  gained  by  each 
trundle. 

Ab  the  prjwer  gained  by  any  machine,  or  engine  whatever, 
i«  in  ditvct  proportion  as  the  velocity  of  the  i>ower  is  to  the 
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velocity  of  the  weight ;  the  powers  of  this  Crane  are  easily 
estimated,  and  they  are  as  follows : 

If  the  winch  be  put  upon  the  axle  of  the  largest  trundle, 
and  turned  four  times  round,  the  wheel  and  axle  will  be  turned 
once  round ;  and  the  circle  described  by  the  power  that  turns 
the  winch,  being  in  each  revolution  double  the  circumference 
of  the  axle,  when  the  thickness  of  the  rope  is  added  thereto,  the 
power  goes  through  eight  times  as  much  space  as  the  weight 
rises  through ;  and  therefore,  (making  allowance  for  friction)  a 
man  will  raise  eight  times  as  much  weight  by  the  crane  as 
he  would  by  his  natural  strength  without  it ;  the  power,  in  this 
case,  being  as  eight  to  one. 

If  the  winch  be  put  upon  the  axis  of  the  next  trundle,  the 
power  will  be  as  sixteen  to  one,  because  it  moves  16  times  as 
fast  as  the  weight  moves. 

If  the  winch  be  put  upon  the  axis  of  the  smallest  trundle, 
and  turned  round,  the  power  will  be  as  32  to  one. 

But,  if  the  weight  should  be  too  great,  even  for  this  power 
to  raise,  the  power  may  be  doubled  by  drawing  up  the  weight 
by  one  of  the  parts  of  a  double  rope,  going  under  a  pulley  in 
the  moveable  block  which  is  hooked  to  the  weight  below  the 
arm  of  the  gib ;  and  then  tlie  power  will  be  as  G4  to  one.  That 
is,  a  man  could  then  raise  G4  times  as  much  weight  by  the 
crane  as  he  could  raise  by  his  natural  strength  without  it; 
because,  for  every  inch  that  the  weight  rises,  the  working  power 
will  move  through  G4  inches. 

By  hanging  a  block  with  two  pulleys  to  the  arm  of  the  gib. 
and  having  two  pulleys  in  the  moveable  block  that  rises  with 
the  weight,  the  r()j)e  being  doubled  over  and  under  these  pul- 
leys, the  power  of  the  crane  will  be  as  128  to  one.  And  so,  by 
increasing  the  nunil»er  of  pulleys,  the  jx)wer  may  be  increasinl 
ius  much  as  you  plea.se  :  always  remembering,  that  the  larger 
the  ])ulleys  are,  the  less  is  their  friction. 

Whilst  the  weight  is  drawing  up,  the  ratchet  teeth  of  a 
wheel  sli})  round  below  a  catch  or  click  that  falls  successively 
into  them,  and  so  hinders  the  crane  from  turning  backward, 
and  detains  the  weight  in  any  part  of  its  tuuxjnt,  if  the  man 
who  works  at  the  winch  should  accidentally  happen  to  quit  his 
hold,  or  choose  to  rest  himself  before  the  weight  l)e  quite  drawn 
up 
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In  order  to  let  down  a  weight,  a  man  pulls  down  one  end 
of  a  lever  of  the  second  kind,  which  lifts  the  catch  out  of  the 
ratchet-wheel,  and  gives  the  weight  liberty  to  descend.  But,  if 
the  descent  be  too  quick,  he  pulls  the  lever  a  little  farther  down, 
so  as  to  make  it  rub  against  the  outer  edge  of  a  round  wheel ; 
by  which  means,  he  lets  down  the  weight  as  slowly  as  he 
pleases :  and,  by  pulling  a  little  harder,  he  may  stop  the  weight 
if  needful,  in  any  part  of  its  descent.  If  he  accidentally  quits 
hold  of  the  lever,  the  catch  immediately  falls,  and  stops  both 
the  weight  and  the  whole  machine. 

This  Ci*ane  is  represented  in  the  annexed  cut,  where  A  is 
the  great  wheel,  and  B  its  axle  on  which  the  rope  C  winds. 
This  rope  goes  over  a  pulley  D  in  the  end  of  the  arm  of  the 
gib  E,  and  draws  up  the  weight  F,  as  the  winch  G  is  turned 
round  H  is  the  largest  trundle,  I  the  next,  and  K  is  the  axis 
of  the  smallest  trundle,  which  is  supposed  to  be  hid  from  view 
by  the  upright  supporter  L  A  trundle  M  is  turned  by  the 
great  wheel,  and  on  the  axis  of  this  trundle  is  fixed  the  ratchet- 
wheel  N,  into  the  teeth  of  which  the  catch  O  faUs.  P  is  the 
lever,  from  which  goes  a  rope  Q  Q,  over  a  pulley  R  to  the  catch, 
one  end  of  the  rope  being  fixed  to  the  lever,  and  the  other  end 
to  the  catch.  S  is  an  elastic  bar  of  wood,  one  end  of  which  is 
screwed  to  the  floor,  and,  from  the  other  end  goes  a  rope  (out 
of  sight  in  the  figure)  to  the  further  end  of  the  lever,  beyond 
the  pin  or  axis  on  which  it  turns  in  the  upright  supporter  T. 
The  use  of  this  bar  is  to  keep  up  the  lever  from  rubbing  against 
the  edge  of  the  wheel  U.  and  to  let  the  catch  keep  in  the  teeth 
of  the  ratchet-wheel.  But,  a  weight  hung  on  the  farther  end 
of  the  lever  would  do  full  as  well  as  the  elastic  bar  and  rope. 

When  the  lever  is  pulled  down,  it  lifts  the  catch  out  of  the 

ratchet-wheel,  by  means  of  the  rope  Q  Q,  and  gives  the  weight 

F  liberty  to  descend.     But  if  the  lever  P  be  pulled  a  httle 

farther  down  than  what  is  sufficient  to  lift  the  catch  O  out  of 

the  ratchet-wheel  N,  it  will  rub  against  the  edge  of  the  wheel 

U,  and  thereby  hinder  the  too  quick  descent  of  the  weight;  and 

will  quite  stop  the  weight  if  pulled  hard.    And  if  the  man,  who 

pulls  the  lever,  should  happen  inadvertently  to  let  it  go,  the 

elastic  bar  will  suddenly  pull  it  up,  and  the  catch  will  fall  down 

and  stop  the  machine. 

W  W  are  two  upright  roUers,  above  the  axis  or  upper  gud- 

2o 
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geon  of  the  gib  £ :  their  use  is  to  let  the  rope  C  bend  upon 
them,  as  the  gib  is  turned  to  either  side,  in  order  to  bring  the 
weight  over  the  place  where  it  is  intended  to  be  let  down. 

N.B. — ITie  rollers  ought  to  be  so  placed,  that  if  the  rope  C 
1)0  stretched  close  by  their  outmost  sides,  the  half  thickness  of 
the  rope  may  be  perpendicularly  over  the  centre  of  the  upper 
gudgeon  of  the  gib.  For  then,  and  in  no  other  position  of  the 
rollers,  the  length  of  the  rope  between  the  pulley  in  the  gib 
and  the  axle  of  the  great  wheel  will  be  always  the  same  in  all 
positions  of  the  gib ;  and  the  gib  will  remain  in  any  position  to 
which  it  is  turned. 

When  either  of  the  trundles  is  not  turned  by  the  winch  in 
working  the  crane,  it  may  be  drawn  off  from  the  wheel,  after 
the  pin  near  the  axis  of  the  trundle  is  dravm  out,  and  the  thick 
piece  of  wood  is  raised  a  little  behind  the  outward  supporter  of 
the  axis  of  the  trundle.  But  this  is  not  material :  for,  as  the 
trundle  has  no  friction  on  its  axis  but  what  is  occasioned  by  its 
weight,  it  will  be  turned  by  the  wheel  without  any  sensible 
resistance  in  working  the  crane."  {"A  Supplement  to  Mr. 
Ferguson H  Book  of  Lecturer  on  Mechanics,  Hydrostatics, 
Pneumatics,  and  Optics.''     London,  1767,  pp.  3 — 11). 

Paper  on  the  Great  Solar  Eclipse  of  1764. — At  one  of 
their  meetings,  early  in  1764,  the  Royal  Society  agreed  to  print 
Ferguson's  paper  on  the  (ircat  Solar  Eclipse  (road  on  17th 
November  of  the  preceding  year),  for  which  purp<ise,  it  wa< 
remitted  to  Mr.  Bowyer,  printer  to  the  Society.  Dr.  Birch, 
the  Society's  Secretary,  and  friend  of  Ferguson,  appears  to 
have  either  seen  or  written  to  Ferguson  regarding  tlje  matter, 
which  })rin;:::s  from  him  the  following  let  tor  to  Dr.  Bircli  :— 

"  Reverend  Sir, — I  called  at  Mr.  Bowver  s.  accordinjj  to 
your  directions,  last  Tuesday  morning,  but  he  was  not  at  home; 
however,  I  saw  his  Compositor,  who  told  me  that  hr  had  only 
received  the  enclosed  paper,  whicli  gives  a  general  aci.N)unt  ot 
the  periodical  returns  of  the  Sun's  Eclipse,  April  1st.  1764;  but 
had  not  got  the  Table  therewith  which  1  gave  in  to  the  Ri\vh1 
Societv. 

"  On  looking  over  the  paper  again,  I  think  the  general  ticctmnt 
given  therein  might  do  without  the  Table.     But  if  tlic  R4>val 
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Society  has  thought  that  the  Table  should  likewise  be  printed, 
I  imagined  it  might  be  proper  to  divide  the  Table  into  four 
quarto  pages,  which  perhaps  the  printer  might  be  at  some  loss 
to  do, — and  therefore,  as  it  was  given  all  on  one  great  page,  and 
the  paper  refers  only  to  the  particular  columns  thereof,  I  have 
drawn  lines  with  a  black-lead  pencil  under  those  words  in  the 
paper,  which  are  to  be  altered  according  to  the  words  standing 
against  them  in  an  additional  paper  which  I  have  fastened  to 
the  margin.  So  that  if  the  Royal  Society  pleases  to  print  the 
Table  on  four  pages,  as  I  herewith  send  it  you  divided,  you*ll  be 
so  good  as  to  dash  out  those  words  in  the  original  paper  under 
which  the  black-lead  lines  are  drawn ;  and  then  the  printer  will 
understand,  that  instead  of  them,  he  is  to  take  in  the  words  on 
the  margin ;  and,  although  I  hope  the  transmitted  copy  of  the 
Table  on  four  pages  is  correct,  yet  I  could  wish,  that  the  Com- 
positor had  the  original  one  before  him,  to  go  by  the  numbers 
thereia 

"  But  if  the  Royal  Society  think  proper  to  print  only  the 
general  account  in  the  paper,  without  the  Table,  then,  I  beg 
you  will  tear  oflf  the  additional  paper  on  the  margin,  and  rub 
out  the  above-mentioned  black-lead  lines  against  it  in  the  paper, 
in  the  second  page  whereof  I  find  that  some  gentleman  has  put 
in  a  very  proper  correction, — viz.  A.D.  2665,  which  I  had  omit- 
ted, and  for  which  I  am  really  obliged  to  him. — I  am,  with 
great  respect, 

Reverend  Sir, 

Your  most  obliged  humble  servant, 
Mortimer  Street,  Feb.  16^,  1764.  JaMES  FergUSON." 

"  The  Compositor  told  me  that  he  could  spare  the  paper  for 
a  fortnight." 

The  original  of  this  letter  is  among  the  "  Birch  Letters^' 
British  Museum,  No.  4308. 

Ferguson  at  Liverpool — Lectures  there,  and  Observes 
Eclipses  in  March  and  April. — Early  in  the  month  of  March, 
1764,  Ferguson  left  London  for  Liverpool  to  deliver  his  course 
of  Lectures  on  Astronomy,  Mechanics,  Hydrostatics,  Pneuma- 
tics, Optics,  &c.  His  lectures  were  delivered  in  the  large  room 
of  the  CJoldcn  Lion  Inn,  Dale  Street,  commonly  called  "  Bucks 
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Rooms ; "  and  during  his  month's  sojourn,  he  resided  with  his 
friend  Captain  Hutchinson,  Dock-master.**^ 

The  Great  Solar  Eclipse  of  April  1st  took  place  during  Fer- 
guson s  stay  in  Liverpool  We  shall  give  his  own  account  of 
it,  as  observed  by  him  in  Liverpool,  in  the  following  long  and 
interesting  letter  to  his  friend,  the  Reverend  Dr.  Birch,  Secre- 
tary, Royal  Society : — 

**  Liverpool,  April  2rf,  1764. 

"  Reverend  Sir, — Having  been  in  this  Town  since  the  be- 
ginning of  March,  and  hoping  that  the  sky  would  prove  favour- 
able (as  to  my  great  joy  it  did)  for  observing  both  the  Lunar 
Eclipse  of  March  the  17th  and  the  Solar  EcUpse  of  yesterday, 
I  proposed  to  Captain  Hutchinson,  at  whose  house  I  stay,  to 
have  a  meridian  line  drawn  on  the  leads,  <»n  the  top  of  hi» 
house,  in  order  to  adjust  his  clock  for  observing  the  times  of 
these  Eclipses  by, — and  we  got  Mr.  Holden,  who  is  master  of  a 
mathematical  school  here,  to  do  it  for  us,  by  several  ol)servation8 
of  the  altitude  and  azimuth  of  the  Sun  by  day,  and  of  the  Stare 
by  night,  and  there  were  such  exact  agreements  found  by  many 
repeated  observations,  that  no  doubt  could  remain  of  the  meri- 
dian being  very  well  ascertained.  The  same  gentleman,  who 
is  justly  esteemed  to  be  a  very  accurate  observer,  and  an  able 
calculator,  finds  the  latitude  of  Liverpool  to  be  SS""  22\  and  it8 
longitude  is  generally  thought  to  be  three  degreet^  west  of 
(iFcenwich, — but  he  believes  to  be  somewhat  loss.^^'* 

24a  Captain  William  Hutchinson  \va.s  a  nativci  of  Newcastle-on-Tyne.  lu  M^^ 
he  had  the  command  of  the  CJovernment  Frigate  Leostaffe.  In  1758  he  invenltJ 
mirrors  for  Lighthouses.  In  17*)0  he  was  appointed  Dock-master  of  Liveq»onI : 
and  in  same  3'ear,  fitted  up  Bidstone  Lighthouse  with  Reflectors — the  tin»t  erer 
used — (IMdstone,  in  Cheshire,  is  about  34  miles  NW  of  Liverj>ool).  From  the 
Ist  January,  1768,  to  18th  August,  1793,  he  kept  a  Dailv  Register  of  the  Tides 
Barometer,  Weather,  and  Winds,  at  Liver|>ool.  The  Ti(\al  Regi.'»ter  was  wseA  >•>■ 
Mr.  Richard  Holden,  teacher  in  Liverpool,  and  "aided  him  in  making  out  the 
3000  observations  mentioned  m  the  preface  to  his  Tide-Table.  In  1794  he  pah- 
lished  **^  Treat iHf  on  Naval  Architfct lire /'  He  died  at  an  advanced  age  on 
11th  Febniary,  1801,  after  having  been  41  years  Dock  an<I  Harl^onr  MaAter  at 
Liver|H)ol,  and  was  buried  there,  in  St.  Thomas's  Churchyanl.  Mr  John  Pemx 
])resent  librarian  Lyceum  Library,  Liverj>ool,  infonns  us,  that  Captain  HutchiD- 
son'ft  Tidal  Tables  and  Calculations  are  <ie|)osited  in  the  Lyceum  Library.  Mr 
Ferris  also  mentions  that  the  Captain  retired  from  the  situation  of  Dock  and 
Harljour  Master  in  1793,  and  ceam^<l  to  make  observations  in  17M.  lu  tw-re'i* 
Liverjvool  Directory,  for  1776,  we  find  the  Captain's  residence, — viz.  *•  William 
Hutchinson,  near  the  Dock  (.Jates,  at  No.  1  Old  Dock,"  (near  the  foot  of  South 
Castle  Street,  then  called  Pofd  Lane). 

-43  Mr.  Hartnup,  Astronomer,  Observatory,  Liverpool,  from  the  ino*t  ae^-u- 
ratelv-tested  observations,  &c.,  makes  his  Obser>'atory  to  l>e  in  53''  24'  4b'  N, 
and  m  3''  0'  1"  W  of  Greenwich.     If,  therefore,  Captain  Hutchinson  a  hooae  «iu 


JAMES  FERGUSON.  293 

The  clock  being  duly  adjusted  by  our  meridian  line,  at  noon, 
and  tbe  time  being  found  by  observations  of  several  stars  in  the 
evening  of  March  17th,  the  apparent  time  of  the  beginning  of 
the  Moon's  eclipse  was  observed  to  be  at  lO^o-  27'  P.M.,  and  the 
end  at  IS^^-  11'. 

On  the  next  day  I  calculated  the  time  of  the  ecliptic  con- 
junction of  the  Sun  and  Moon  for  April  1st,  by  Meyer's  Tables, 
as  we  have  them  published  by  Mr.  Maskelyne-,  and  then  made 
a  projection  of  the  Sun's  eclipse  for  that  time  by  them,  for  this 
place,  according  to  its  latitude,  as  determined  by  Mr.  Holden, 
and  supposing  its  longitude  to  be  3  degrees  west  from  Green- 
wich, and  put  up  this  projection  in  the  council-room,  that  it 
might  be  seen,  in  order  to  tind  how  it  might  agree  with  obser- 
vation. 

Being  provided  with  a  good  retlecting  telescope  at  Captain 
Hutchinson's,  I  cut  a  round  hole  in  a  paste-board  which  would 
go  tight  on  the  tube,  and  took  the  Sun's  image  on  a  paper  be- 
hind it,  as  large  as  I  could  have  the  image  of  the  Sun,  sharp 
and  well  defined  around  the  edge,  which  was  included  in  a  circle 
of  4;  inches  in  diameter.  I  divided  the  diameter  into  12  equal 
parts,  for  digits,  and  each  digit  into  4  parts,  the  half  of  every 
fourth  part  being  left  to  be  estiihated  by  the  eye. 

Mr.  Holden,  and  two  other  gentlemen,  who  are  esteemed 
good  observers,  and  were  provided  with  refracting  telescopes, 
and  Hadley's  quadrants,  were  with  me  on  Sunday  morning, 
and  I  desired  a  third  gentleman  to  note  down  the  times,  and 
to  be  careful  not  to  mistake  the  minutes  of  time,  as  one  might 
be  more  apt  perhaps  to  mistake  the  minutes  than  the  seconds. 
The  clouds  threatened  us  disappointment  till  about  ten  minutes 
before  the  calculated  time  of  the  beginning  of  the  Eclipse,  and 
then  the  Sun  shone  out  very  clear,  and  during  the  time  of  ob- 
servation we  were  but  seldom  interrupted  by  thin  flying  clouds. 

The  first  and  last  contacts  of  the  Moon  and  Sun  were  so  sharp 
and  instantaneous,  that  it  seemed  possible  to  determine  them 
within  one  second  of  time, — several  altitudes  of  the  Sun  were 
taken  during  the  Eclipse  by  reflecting  the  Sun's  image  from  a 

at  No.  ]  Old  Dock,  Liver]»ool,  the  latitude  given  by  Mr.  Hohleii  ha.s  an  error  of 
at  least  1'  21"  when  the  Liverpool  Observatory  is  reduced  to  the  site  No.  1  Olil 
Dock,  the  true  latitude  of  which  is  52*'  23'  21".  If  the  Captain's  private  resi- 
dence  was  in  the  southern  extremity  of  the  .suburb  of  Toxteth  Park,  then  the 
latitude  given  by  Holden  might  be  about  correct. 


294 


EXTENDED  MEMOIR  OF 


basin  of  treacle,  and  the  quantities  eclipsed  were  plainly  visiUe 
on  the  fore-mentioned  image  of  the  Sun  on  the  paper,  even  to 
the  eighth  part  of  a  digit  But  the  altitudes  want  yet  to  be 
corrected  by  their  respective  refractions. 

Several  people  came  into  the  room  to  see  the  Eclipse,  some 
of  whom  were  subscribers  to  my  lectures,  and  I  could  not  well 
refuse  them  admittance.  But  I  told  them  before-hand  that 
they  must  neither  speak  nor  move  till  the  Eclipse  was  found 
to  be  begun, — this  they  strictly  complied  with,  and  gave  no 
manner  of  disturbance,  and,  after  it  was  begun,  I  desired  them 
all  to  come  and  view  it  by  the  telescope,  which  hindered  me 
from  observing  the  number  of  digits  eclipsed  for  the  furst  hour. 

I  kept  by  the  reflecting  telescope,  and  watched  the  Sun  care- 
fully for  about  five  minutes  before  the  calculated  time  of  the 
beginning  of  the  Eclipse.  Our  watches  were  adjusted  to  the 
mean  or  equal  time,  and  two  of  them  kept  exactly  alike  during 
the  whole  time  of  the  Eclipse, — the  Observations  were  as  fol- 
lows : — 
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all  wrote  down  by  Mr.  Baxtoudeii,  who  ke})t  a  copy  thereof.  At 
night,  Mr.  Holden  ruturned  and  examined  the  clock  bv  ilie 
Stars,  and  found  the  time  shown  by  the  clock  to  lie  true. 
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Between  the  beginning  and  the  middle  of  the  Eclipse,  we 
could  plainly  perceive  inequalities  in  the  Moon's  eastern  limb 
on  the  Sun,  by  means  of  the  reflecting  telescope,  and  I  often 
observed  little  tremulous  bright  specks  of  the  Sun's  lowermost 
cusp,  but  they  vanished  in  an  instant,  except  one,  which  was 
considerably  larger  than  any  of  the  rest,  and  was  visible  for 
about  two  or  three  seconds  of  time  by  estimation ; — ^but  I  was 
so  intent  upon  observing  it,  and  looking  for  others,  that  I  forgot 
to  have  the  time  of  its  appearance  marked  down.  This  un- 
doubtedly was  owing  to  a  dent  or  valley  in  that  part  of  the 
limb  of  the  Moon  which  no  hill  beyond  it  took  off  from  the 
sight. 

But  as  the  Eclipse  was  drawing  toward  the  end,  we  could 
perceive  no  inequalities  of  the  Moon's  western  limb  on  the  Sun, 
nor  any  such  specks  in  the  Sun's  edge  about  either  of  the 
cusps.**" 

As  the  Moon's  latitude  was  north  ascending,  and  the  cusps 
not  perpendicular  till  after  the  middle  of  the  Eclipse,  I  appre- 
hend that  when  they  were  so,  the  present  altitudes  of  the 
centres  of  the  Sun  and  Moon  were  equal.  But  whether  they 
were  then  so  or  not  I  leave  to  better  judgments  to  deter- 
mine. 

I  shall  now  set  down  thu  times  of  the  beginning,  middle,  and 

244  Prolwibly  these  *'  little  tremufotis  specks  "  were  no  utfi^r  than  what  is  now 
known  as  **  Baifi/'s  Beads;"  if  so,  and  this  the  first  record  of  them,  **  Fer- 
tluscnCs  Bfods  "  might  be  sul)8titnt«d  for  that  of  Baily's.  The  following  is  an 
account  of  a  similar  phenomenon,  jmrtly  produced  by  artificial  means,  observed 
by  Martin,  who  says, 

**  I  cannot  here  omit  to  mention  u  very  unusual  Pluzno inf. no n  that  I  observed 
about  ten  years  ago  (1737)  in  my  darkened  room.  The  window  looked  towanl 
the  west,  and  the  spire  of  Chichester  Cathedral  was  directly  Ijefore  me  at  the 
ilistance  of  about  50  or  60  yanls.  I  used  very  often  to  <livert  my.self  in  obser^'- 
ing  the  pleasant  manner  in  which  the  Sun  pa.ssed  behind  the  spire,  and  was 
eclijwetl  by  it  for  .some  time  ;  for  the  image  of  the  spire  ami  Sun  were  very  large, 
lieing  made  by  a  lens  of  12  feet  focal  distance.  And  <mce  as  1  oV)serve<i  tlie 
occtiltation  of  the  Sun  l)ehind  the  .spiiv,  just  as  the  disk  disappeared,  I  saw  several 
HiiiuU  bright  round  lM)dies  or  balls  running  towards  the  Sun  from  the  dark  part 
of  the  room,  even  at  the  distance  of  20  inches ;  I  oliserved  their  motion  was  a 
little  irregular,  but  rectilinear,  and  seemed  accelerated  as  they  approached  the 
Sun.     These  himinous  globule.s  appeared  also  on  the  other  side  of  tae  spire,  and 

{>rei*eded  the  Sun,  running  out  into  the  dark  room,  sometimes  more,  sometimes 
es.8  together,  in  the  same  manner  as  they  followeil  the  Sun  at  its  occultation. 
They  ap])eared  to  l>e  in  general  about  ^  of  an  inch  in  diameter,  and  must  there- 
fore be  very  large  luminoas  globes  in  some  part  of  the  heavens,  whose  light  w^as 
extinguished  by  that  of  the  Sun,  so  that  they  a])TH>are<i  not  in  open  day  light  ; 
bat  whether  of  the  meteor  kind,  or  what  sort  of  noilies  they  migiit  l>e,  I  could 
not  conjecture."  Martin's  **  Fhih)sophia  Britinnica,"  London,  1747,  vol.  2d, 
pp.  298,  299. 
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ending  of  the  Eclipse,  as  predetermined  by  the  above-mentioned 
projection  thereof  for  Liverpool  from  Meyer*8  Tables,  which  were 
the  apparent  times ;  and  shall  reduce  the  observed  equal  times 
to  the  apparent,  by  subtracting  3  minutes  48  seconds  (which  we 
suppose  here  was  the  equation  of  time)  from  the  equal  times  as 
observed  by  the  chx^k  and  two  watches,  which  kept  equally 
going  together. 

A|»fkanMit  Times. 
By  Projection.       By  OUervatioii. 
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We  wish  for  the  accounts  of  the  observed  times  at  the  Royal 
Observatory  and  at  Lond<m ;  because,  by  comparing  the  differ- 
ence, and  making  allowance  for  the  velocity  of  the  penumbra 
between  Liverpool  and  London,  the  longitude  of  Liverpoul 
might  be  known. 

As  the  observed  quantity  was  somewhat  greater  than  the  pro- 
jected, as  so  the  digits  and  the  projectit)n  which  I  gave  in  some 
tiniu  ai^o  to  the  Roval  Society,  from  Meyer's  Elements,  made 
the  lower  edges  of  the  Sun  and  Moon  to  be  nearly  in  contact  al 
the  greatest  obscuration  at  Greenwich,  J  am  apt  to  think  that 
the  appearance  at  Greenwich  was  annular, — and  am  with  the 
greatest  esteem, 

Reverend  Sir, 

Your  most  obli^iMl  humble  servant. 

James  FEHciisoN " 

"T«.  til.'  H.'v.  Tn»»Mvs  HiKiii,  D.I)., 
Secntury,  F.H.S." 

The  original  letter  is  among  the  "Jilrrh  Leffrrs,''  Bnti>li 
Mu.seum,  No.  '2020. 

The  annexed  woodcut  is  a  ri'pn'Sfntation  of  the  Gri'ai 
Solar  Eclipse,  as  seen  at  Livt;ri)ool  on  April  1st,  17<>4.  at  the 
time  of  middle  of  the  Eclipse, — viz.  10  houi*s  21  niiinites  4.'» 
.seconils,  when  lOi  digits  were  erlijwrd.  This  rej)resentatiun  i»l 
the  Eclipse  is  copied  froui  one  of  that  year. 

The   foregoing   letter   was   rea<l    l»y  Dr.  Birch  to  the  mein- 
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bers  of  the  Royal  Society  on  April  oUi.    In  tlie  Society's  books 
the  paper  is  entitled, 

" Observatiijna  on  the  Eclipse  of  the  Sun,  April  1st,  I7r>4.''  Rend 
before  the  Royal  Society  on  5th  April,  ITM.  (See  Phil.  Trans. 
vuL  54,  pp.  107,  108). 


Soliir  Kolipw,  Hi  tun  M  Liverpnol.  lat  Aiiril,  1TU(. 

Tlie  liegiiinirig  of  this  lett«r  on  tlie  Solar  Ectipse  iihow^,  thai 
Ferguson  wa-s  about  a  month  in  Liverpool  at  tliis  period,  and 
that  during  his  sojourn  he  i-esidod  with  Captain  Hiitdiinson. 

Astronomical  Clock.— In  Fergnsun's  "  Tables  ami  Tmctn" 
we  rt^ad — 

"  In  tlie  year  17(J4,  when  I  happunod  to  be  in  Livtrpiiol. 
I  contrived  a  clock  for  Captain  Hutchinson,  who  is  Dock- 
master  of  the  place,  lor  showing  the  age  and  phases  of  the 
Moon,  and  the  time  of  High  and  Low  water  at  Liverpool,  everj- 
day  of  the  year,  with  the  state  of  the  tides  at  any  time  of  the 
day ;  by  looking  at  the  Clock." 

"  At  the  right  and  left  hand  lower  comers  of  the  Dial-plale, 
under  the  common  circles  for  the  hours  and  minuter,  there  are 
two  small  circular  plates.  On  the  plate  at  the  left  hand  are 
two  circular  spaces,  the  outermost  of  which  ix  divided  into 
twice  twelve  hours,  with  their  lialvos  and  quarters ;  within  which, 
the  second  circular  space  is  divided  into  2!)  j  equal  parts  fur  the 
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days  of  the  Moon's  age ;  each  day  standing  under  the  time  of 
the  Moon's  coming  to  the  meridiaQ  on  that  day,  in  the  circle  of 
24  hours.  An  axis  cornea  through  the  centre  of  this  plate,  and 
carries  two  indexes  round  it  in  29  days  12  hours  45  mia,  or 
from  change  to  change  uf  the  Moon :  and  these  indexes  are  set 
as  far  asunder  aa  the  time  of  High  water  at  Liverpool  differs 
from  the  time  of  the  Muon's  coming  to  tlie  meridian.  So  that, 
by  looking  ou  this  plate  in  tlie  moniing,  one  may  see  at  what 
time  tlie  Moon  will  be  on  the  meridian,  and  at  what  time  it 
will  be  High  water  at  the  place. 


On  tilt-  right  hand  platt-,  iironnd  \U  t-dge,  idl  the  difft-rent 
status  of  t!ie  tidi.-s  aiv  marked,  from  Higii  to  I^jw,  and  from  Low 
t.>  High;  and  within  !tp)x;llations  is  a  shad.-d  eHipsis,  tin- 
highi-st  pdintji  of  which  represent  Higli  water,  and  thi-  Iuw*-.»t 
piu-ts  Low  water  An  indc-.x  yocs  roniid  tids  plate  in  the  time 
of  the  Mucin's  revnlving  friHn  the  meridian  to  the  moridiuu 
^aiii:  und  at  all  different  tinn-s.  iiuints  out  the  Htate  of  the 
tide,  JUS  it  may  Imi  th.-n  High  i.r  I>.\v.  rising  iir  falling. 

In  the  arch  of  the  DiaUphite  alwivc  the  hoiir  of  XII.  u  blue 
plate  rises  and  falls  ils  llie  tides  do  ;il  LiverjMKd;  and  over  this 
plate,  in  a  {tainted  sky.  a  glubniar  hall,  htdf  Mack,  half  white. 
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sbuws  the  phases  uf  the  Moon  for  every  day  uf  her  i^e  through- 
uut  the  year. 

The  wheel-work  for  showing  these  appearances  is  as  fol- 
lows : — 

A  wheel  of  31)  teeth  is  fixed  ou  the  axis  of  the  twelve- 
hour  hand,  and  turns  round  with  it  This  wheel  turns  a  wheel 
of  tiO  teeth  round  in  24  hours,  and  on  its  axis  is  a  wheel  of  57 


Plan  of  the  A^itroiiDinical  Whe«]-wark. 


teeth,  which  turns  round  in  the  same  time,  and  turns  a  wheel 
of  59  teetli  i-oimd  in  24  hours  aOj  niiuutes,  on  whose  axis  is 
the  index  on  the  rijjht  hand  corner-plate,  going  round  tlie  plate 
in  the  time  kS  the  Moon's  revolving  from  the  meridian  to  the 
meridian  i^jaiu ;  and  iihowing  the  state  of  the  tide  at  any  time, 
when  the  clock  is  looked  at  On  the  axis  of  the  same  wheel  of 
r>9  teeth  is  fixed  an  elliptical  ]>late.  which  raises  aud  lets  down 
the  Tide-plate  in  tlie  arch  twice  in  24  hours  5(14  minutes,  in 
which  time  there  are  two  ehhingK  and  two  fluwings  of  the 
Tides. 

The  above-mentioned  wheel  of  57  teeth  ha»  a  pinion  of  1(> 
leaves  on  its  axis,  turning  round  a  wheel  of  70  teeth,  on  whose 
axis  is  a  pinion  of  8  leaves,  turning  a  wheel  of  40  teeth,  which 
turns  a  wheel  of  54  teeth  round  in  29  days  12  hours  45 
minutes;  and  on  the  axis  of  the  wheel  of  54  teeth  are  the  two 
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indexes  on  the  left  hand  comer  plate,  for  showing  the  Moon*8 
age  on  that  plate,  with  the  time  of  her  southing  and  of  High 
water. 

The  wheel  of  4*0  teeth  here  mentioned  might  have  been  of 
any  other  number,  and  might  have  been  left  out,  if  the  pinion 
of  8  leaves  had  taken  into  the  wheel  of  54  teeth ;  but  then  the 
index  would  have  gone  the  wrong  way  round  the  dial-plate. 
»So  that  the  only  use  of  the  wheel  of  40  is  to  be  a  leading  wheel 
for  turning  the  index  round  the  right  way. 

On  the  axis  of  the  wheel  of  54  teeth  (which  turrn^  round  iu 
a  lunation)  is  a  small  wheel  of  20,  turning  a  contrate  wheel  of 
the  same  number,  on  whose  axis  is  the  globular  Moon  (half 
black,  half  white)  in  the  arch,  turning  round  in  a  lunation,  and 
showing  all  her  pliases."  (Vide  Ferguson's  "  Tables  and  Tt^actsJ* 
Lend.,  1707,  pp  122—120). 

As  Ferguson  gives  no  engravings  of  the  Dial-face  and  the 
wheel-work  of  this  Clock  in  any  of  his  published  works,  we 
here  give  them — on  a  reduced  scale^— from  his  impublished 
MS.  "  Common  Place  Book,"  p  94,  (CoL  Lib.  Edin.) 

In  April  of  this  year,  Ferguson  appears  to  have  finished  his 
Course  or  Courses  of  Lectures  in  Liverpool,  when  he  left 
for  London,  by  way  of  Manchester,  Stockport,  Birmingham, 
Bristol,  Bath,  S:c.  In  the  Bath  Chronicle  of  lOtli  May,  17(i4. 
Ferguson's  name  ap}>ears  among  the  "arWrt//^"  at  Bath  on 
that  dav. 

It  is  not  known  if  he  lectured  at  any  of  the  above-men- 
tioned places,  but  from  an  (►Id  memorandum,  it  is  obvious 
that  he  sojourned  several  days  in  Stockport,  examining  the  in- 
genious Mr.  Eamshaw's  Mechanical  curiosities,  and  Astronomi- 
cal Clocks,'**^  and  in  conversing  with  him  on  such  matters. 
During  one  of  these  interviews,  Mr.  Earnshaw  gave  Ferguson  a 
calculation  he  ha<l  made  for  ]>roducing  a  motion  to  show  the 
Sun's  place  in  the  ecliptic  every  day  in  the  year  (or  the  appa- 
rent annual  revolution  of  the  Sun).  Ft^rguson  appears  to  liave 
estimated  very  higlily  the  simple  set  of  wheel-work  de<lueed 
from  Mr.  Earnshjiw's  calculation  ;  so  much  so,  that  he  gives  it  u 

■'*•''  Mr.  K<lwanl  Kariishuw  (luil  Ariisluiw)  wjis  an  in^eniouH  C'lcx-k  aiul  Watch- 
iiiuker  at  Stockport,  near  Muinln'ster.    IK*  was  tlie  inventor  ami  makfr  of  a  gn-al 
many  astronomi<'al  »lo«ks,  ornries,  and  i»hilnNoi»hi»al  ap}MiratUN.      A  writer  jgiy* 
that  '*  hih  8lio|»  was  a  n*^ular  Noair.H  Ark  of  Mfclianical  uick-mukH. "     So  iu  Mr 
h^-irnsliaw'.s  comitany  F«rj(iison  would  1k»  «|nitf  at  home. 
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place  in  his  "  Tables  and  Tracts/*  published  three  years  after- 
wards, in  an  article  entitled, 

"  An  easy  method  for  showing  the  Sun's  place  in  the  Ecliptic 
every  day  of  the  year,  in  a  Clock ;  and  his  motion  round  the 
Elcliptic  in  a  Solar  year." 

The  following  is  his  short  description  of  this  annual 
motion,  and  as  he  gives  no  drawing  of  it,  we  here  annex  a  sec- 
tion of  the  wheel-work,  drawn  from  the  description. — Ferguson 
says, 

"Let  a  pinion  of  12  leaves  be  turned  round  once  every  ten 
hours,  and,  this  pinion  take  into  a  wheel  of  67  teeth,  on  whose 
axis  let  there  be  a  single-threaded  screw  taking  into  a  wheel  of 
157  teeth.     This  last  wheel  will  turn  round  in  3()5  days  5  hours 
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Mr.  Karnshaw'K  Annual  Train. 

49  min.  50  sec.  And  an  index  on  its  axis  will  carry  a  Sun 
through  the  whole  SGO  degrees  of  an  ecliptic,  engraven  on  the 
dial-plat<;,  in  the  same  time ;  and  may  show  the  days  of  the 
months  on  another  circle  within  the  ecliptic.***  This  was  the 
contrivance  of  Mr.  Amshaw,  near  Manchester,  who  communi- 
cated it  to  me.*'  ("  Tahhs  and  Tracfsr  Lond..  17G7,  pp.  128, 
129). 

M«  This  Is  a  very  awkwanl  train  of  wheels — one  wlii<*h  few  would  adopt ;  it  in 
here  indispensable  that  the  first  mover  turn  round  in  10  hours,  and  to  f^t  this 
ilone  would,  we  presume,  Ikj  troublesome ;  also,  endless  screws  ought  to  be  avoid- 
ed. The  train  is  stated  by  Fer«^ison  to  produce  365  d.  .5  h.  49  m.  50  s. ;  on  trial, 
wo  find  it  865  d.  5h.  49  m.  59  s.,  for  i^  ^ ^hr  —  r^^tv*  an<l  10519-^12  = 
8765-83333  h.,  or  8765  h.  49  m.  59  s.  =365d.  5ti.  49  m.  59  8.  bein/];  a  p(*rio<l  t(M> 
slow  by  1  m.  8  s.  Ferguson's  own  old  orrery  period,  besides  l)eing  more  conveni- 
ent, comes  much  nearer  to  the  truth,  and  could  be  ^ot  up  much  easier  than  Kam- 
shaw's, — ^thus,  Ferguson,  in  his  orreries,  has  ^x,'^y^  =  ^^/{^y,  and  143175 
^892  =  365  d.  6  h.  48  m.  5877  s.,  bciuff  only  al>out  6  s.  too  kIow,  while  Eani- 
>haw*8  is  1  m.  8  s.  (=  68  sccoikIs)  ;  and  by  adopting  Ferguson's  rutio  yaViVst  ^ 
a  common  clock  with  a  12  hour  mover,  the  wlieels  would  rwjuire  to  be 
^  x^'^X-^,  or  -^Xj^y-fyf  this  being  wheel-work  to  be  applied  to  12  hours  as 
a  Hnit  mover,  and  ^  x  ^"^  x  ^^  to  24  hours  as  a  first  mover,  which  is  the  first 
mover  in  the  orrerv. 
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Table  of  Pendulum  Lengths. — In  1764,  Fci-guson  calcu- 
lated and  published  "  A  Table  for  ahxrwing  what  leTigth  a  Pen- 
dulum must  be  to  make  any  given  number  of  VibrxUiona  in 
a  minute,  from  1  to  300,  in  the  latitude  of  London  ;  Calcu- 
lated to  the  hundredth  paH  of  an  Indi^  by  James  Ferguson, 
A.D.  1764."    MS.  "  Common  Plaoe  Book,"  (CoL  Lib.  Edin.)  p.  56. 

The  half  of  this  Table  was  inserted  in  his  "Tables  and 
Tracts,"  pp.  108,  109  (published  in  1767),  under  the  following 
title  : — "  A  Table,  showing  of  what  Ungth  a  Pendulum  must 
be  to  make  any  given  number  of  Vibrations  in  a  minute, 
fivm  1  to  180,  in  Lat.  oV  30." 

The  following  are  extracted  from  this  Table  : — 

A  pendulum  to  make  1  vibration  in  a  minute  must  be 
11738  feet  4*800  inches  in  length, — one  to  make  30  vibra- 
tions in  a  minute,  13  feet  0  512  inches, — one  to  make  60 
vibrations  in  a  minute,  3  feet  3128  inches  (39128  inches), — 
and  one  to  make  180  vibrations,  4*347  inches. 

Description  of  the  Mechanical  Paradox — Published.— 
Ferguson  appears  to  have  returned  to  London  from  his 
Liverpool  tour,  by  way  of  Bath,  somewhere  about  the 
middle  of  May,  1764,  when  we  find  him  publishing  a  pamphlet 
of  16  octavo  pa^es,  with  largo  frontispiece  plate  of  the 
Panuiox,  describing  its  use,  &c.  He,  at  the  conclusion  of  his 
long  letter  of  date  April  10th,  177G  (inserted  in  this  work  under 
date  1750),  mentions,  that  after  having  kept  the  Paradox  1h3- 
side  him  for  several  years,  vithnvt  finding  any  one  who  couh^ 
explain  the  principles  on  which  it  acted,  converted  it  into  a 
simple  Orrery,  and  then  published  this  pamphlet,  descriV)ing  its 
several  parts,  and  its  use  as  an  orrer}-,  "  in  order  to  save  himseU 
the  trouble  of  explaining  it  any  longer."  This  pamphlet  ha< 
been  for  the  last  eighty  years  or  so,  out  of  print ;  consequently, 
it  is  rarely  to  bo  found,  and  wlion  it  is,  a  very  high  price  is 
asked  for  it.  Our  search  extended  over  a  period  of  ten  or 
twelve  years ;  and  when  at  last  a  copy  was  found,  ten  shillings 
was  paid  for  it,  the  original  cost  being  one  shilling  only.  The 
following  is  a  copy  of  the  title-page  of  this  pamphlet : — 


"The  Description  and  Tso  f>f  a  Now  Machine  called  the  Mechani- 
cal Paradox,  invented  by  James  Fergnson,  F.R.S.    London:  Printer! 
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r  A.  Millar,  Bookseller,  in  the  Stmnd. 


eShillic 

New  Pyrometer — In  1764  Ferguson  invented  and  made 
a  new  Pyrometer,  as  he,  and  otherti,  had  found  Km  old  one  of 
1759  defective.  This  Pyrometer  is  of  a  different  construction, 
and  indicates  with  greater  accuracy,  and  more  strikingly,  the 
expansion  of  metals  by  heat  The  following  are  his  figure 
and  description  of  this  instrument  :— 

"  A  Pyrometer,  that  makes  the  Expansion  of  Metals  by  Heat 
Visible  to  the  five-and-forty- thousandth  Part  of  an  Inch. 

The  upper  surface  of  this  machine  is  represented  in  Fig,  1  in 
the  annexed  cut.     Its  frame  A  B  C  D  is  made  of  mahogany 


wood,  on  which  is  a  circle  (iivided  into  3(i0  equal  parts ;  and 
within  that  circle  is  another,  divided  into  8  oqual  parts.  If  the 
short  bar  £  be  puahe<l  one  inch  forward  (or  toward  the  centre 
of  the  circle),  the  index  e  will  l)e  turned  125  times  round  the 
circle  of  360  parts  or  degrees.  As  125  times  360  is  45,000,  'tis 
evi<lcnt,  that  if  the  bar  E  be  moved  only  the  45,{HI0tli  part  of  an 
inch,  the  index  will  move  one  degree  of  the  circle.  But  an  in  my 
Pyrometer,  the  circle  is  9  inches  in  diameter,  the  motion  of  the 
index  is  visible  to  half  a  dogree,  which  answers  to  the  ninety- 
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thousaudth  part  of  an  inch  in  the  motion,  or  pushing  of  the 
short  bar  E. 

One  end  of  a  long  bar  of  metal  F  is  laid  into  a  hollow  place 
in  a  piece  of  iron  G,  which  is  fixed  to  the  frame  of  the  machine; 
and  the  other  end  of  this  bar  is  laid  against  the  end  of  the  short 
bar  E,  over  the  supporting  cross-bar  H  I ;  and,  as  the  end  /  of 
the  long  bar  is  placed  close  against  the  end  of  the  short  bar,  'tis 
plain,  that  il'  F  expands,  it  will  push  E  forward  and  turn  the 
index  e. 

The  machine  stands  on  four  short  pillars,  high  enough  from 
a  table,  to  let  a  spirit-lamp  be  put  on  the  table,  under  the  bar 
F ;  and,  when  that  is  done,  the  heat  of  the  flame  of  the  lamp 
expands  the  bar,  and  turns  the  index. 

There  are  bars  of  different  metals,  as  silver,  brass,  and  iron ; 
all  of  the  same  length  as  the  bar  F,  for  trying  experiments  on 
the  different  expansion  of  different  metals,  by  equal  degrees  of 
heat  applied  to  them  for  equal  lengths  of  time ;  which  may  be 
measured  by  a  pendulum  that  swings  seconds, — Thus, 

Put  on  the  brass  bar  F,  and  set  the  index  to  the  d60th  degree ; 
then  put  the  lighted  lamp  under  the  bar,  and  count  the  num- 
ber of  seconds  in  which  the  index  goes  round  the  plate,  from 
3G0  to  300  again ;  and  then  blow  out  the  lamp,  and  take  away 
the  bar. 

This  done,  put  on  an  iron  bar  F  where  the  brass  one  was  lie- 
fore,  and  then  set  the  index  to  the  3G0th  degree  again.  Liglit 
the  lamp,  and  put  it  under  the  iron-bar,  and  let  it  remain  just 
as  many  seconds  as  it  did  under  the  brass  one ;  and  then  blow 
it  out,  and  you  will  see  how  many  degrees  the  index  has  movetl 
in  the  circle ;  and  by  that  means  you  will  know  in  what 
proportion  the  expansion  of  iron  is  to  the  expansion  of  brass; 
which  1  find  to  he  as  210  is  to  3G0,  or  as  7  is  to  12.  By  i\\\^ 
method  the  relative  expansion  of  different  metals  may  l»o 
found. 

The  bars  ought  to  be  exactly  of  equal  size ;  and  to  have  them 
so,  they  should  be  drawn,  like  wire,  through  a  hole. 

When  the  lamp  is  blown  out,  you  will  see  the  index  tuni 
backward ;  which  shows  that  the  metal  contracts  as  it  ci>ols. 

The  inside  of  this  Pyrometer  is  constructed  as  follows : 

In  Fig.  2  A  a  is  the  short  bar,  which  moves  between  the  n>ll- 
ers;  and,  on  the  side  a  it  has  15  teeth  in  an  inch,  which  takes 
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into  the  leaves  of  a  pinion  B  (12  in  number)  on  whose  axis  is 
the  wheel  C  of  100  teeth,  which  take  into  the  10  leaves  of  the 
pinion  F,  on  the  top  of  whose  axis  is  the  index  above-men- 
tioned. 

Now,  as  the  wheels  C  and  E  have  100  teeth  each ;  and  the 
pinions  D  and^  F  have  ten  leaves  each ;  'tis  plain,  that  if  the 
wheel  c  turns  once  round,  the  pinion  F  and  the  index  on  its 
axis  will  turn  100  times  round.^*^  But,  as  the  first  pinion  B 
has  only  12  leaves,  and  the  bar  A  a  that  turns  it  has  15  teeth 
in  an  inch,  which  is  12  and  a  fourth  part  more ;  one-inch  mo- 
tion of  the  bar  will  cause  the  last  pinion  F  to  turn  an  hundred 
times  round,  and  a  fourth  part  of  an  hundred  over  and  above, 
which  is  25.  So  that,  if  A  a  be  pushed  one  inch,  F  will  be 
turned  125  times  round. ^*® 

A  silk  thread  b  is  tied  to  the  axis  of  the  pinion  D,  and  wound 
several  times  round  it ;  and  the  other  end  of  the  thread  is  tied 
to  a  piece  of  slender  watch-spring  G  which  is  fixed  into  the 
stud  H.  So  that,  as  the  bar  /  expands,  and  pushes  the  bar  A  a 
forward,  the  thread  winds  round  the  axle,  and  draws  out  the 
spring;  and  as  the  bar  contracts,  the  spring  pulls  back  the 
thread,  and  turns  the  work  the  contrary  way,  which  pushes 
back  the  short  bar  A  a  against  the  long  bar/.  This  spring 
always  keeps  the  teeth  of  the  wheels  in  contact  with  the  leaves 
of  the  pinions,  and  so  prevents  any  shake  in  the  teeth. 

In  Fig.  1,  the  eight  divisions  of  the  inner  circle  are  so  many 
thousandth  parts  of  an  inch  in  the  expansion  or  contraction  of 
the  bars ;  which  is  just  one  thousandth  part  of  an  inch  for  each 
division  moved  over  by  the  index."  ("  Supplement  to  Fer- 
gnsons  Book  of  Lectures  on  Mechanics"  &c.  Lond.,  1767, 
pp.  11 — 15  ;  also,  Supplement  to  his  *'  Lectures  on  Select  Sit^b- 
jects  in  Mechanics,''  &c.) 

Hydrostatic  Machine  for  showing  the  Upward  Pressure 
of  Fluids. — ^According  to  an  old  drawing  and  description,  in 

247  These  wheels  and  pinions  may  be  expressed,  and  velocities  ascertained, 
a8  follows  :—^X^^-j^^,  and  10,0004-100  =  100  times  the  pinion  F 
tUTDS  round  for  one  turn  of  the  first  mover. 

M*  This  may  also  be  similarly  illustrated,— viz.  — -  x  -—  x  ~  ~  -  .  and 

1 50, 000 -i- 1200  =:  125  times  as  above. 

2q 
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manuscript,  of  this  Hydrostatic  Uachine,  it  appears  that  it  was 
invented  and  made  hy  Ferguson  in  July,  1764,  as  a  suhetitute 
for  tlie  common  'Hydrostatic-bellowe.  Anncred  is  a  woodcut 
of  this  machine  and  its  details,  with  his  description,  taken 
from  the  "Supplement"  to  his  "Lectures  on  Select  Subjects  in 
Mechanics,"  &c. 


"  In  Fi<f.  1,  A  B  C  D  is  an  oblong  sijuarc  box,  in  one  ewl  of 
which  is  a  round  groove,  as  at  a,  i'n)m  top  to  Ixittom,  for  receiv- 
ing the  upright  glass  tube  I,  which  is  ))cnt  to  a  right  angle  at 
th<t  lower  end  (as  at  i  in  Fig.  2),  and  to  that  part  is  tied  tlw 
end  of  a  large  bladder  K  (Fig.  2),  which  lies  in  the  l*uttom  iJ' 
the  liox.  Over  this  bUdtler  is  laid  tlio  moveable  lioard  L  (Figs. 
1  and  3),  in  which  is  fixed  an  upright  wire  M;  and  leaden 
weights  N  N,  to  the  amount  of  16  lbs.,  with  holes  in  their 
middle,  are  put  upon  the  wire,  over  the  lioard,  and  pres^  upon 
it  with  all  their  force. 

The  cross-bar  p  is  then  put  on,  to  secure  the  tube  from  fall- 
ing, and  to  keep  it  in  an  upright  position.  And  then  the  pit-i>' 
E  F  G  is  to  be  put  on,  the  part  G  sliding  tight  into  the  dovo- 
tail'd  groove  H,  to  keep  the  weights  N  N  horizontal,  and  the 
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wire  M  upright ;  there  being  a  round  hole  e  in  the  part  E  F  for 
receiving  the  wire. 

There  are  four  upright  pins  in  the  four  corners  of  the  box 
within,  each  almost  an  inch  long,  for  the  board  L  to  rest  upon ; 
to  keep  it  from  pressing  the  sides  of  the  bladder  below  it  close 
together  at  first. 

The  whole  machine  being  thus  put  together,  pour  water  into 
the  tube  at  top ;  and  the  water  will  run  down  the  tube  into  the 
bladder  below  the  board ;  and  after  the  bladder  has  been  filled 
up  to  the  board,  continue  pouring  water  into  the  tube,  and  the 
upward  pressure  which  it  will  excite  in  the  bladder,  will  raise 
the  board  with  all  the  weight  upon  it,  even  though  the  bore  of 
the  tube  should  be  so  small,  that  less  than  an  ounce  of  water 
would  fill  it. 

The  upward  pressure  against  every  part  of  the  board  (which 
the  bladder  touches)  is  equal  in  area  to  the  area  of  the  bore  of 
the  tube,  and  will  be  pressed  upward  with  a  force  equal  to  the 
weight  of  the  water  in  the  tube ;  and  the  sum  of  all  these  pres- 
sures, against  so  many  areas  of  the  board,  will  be  sufficient  to 
raise  it,  with  all  the  weights  upon  it. 

In  my  opinion,  nothing  can  exceed  this  simple  machine,  in 
making  the  upward  pressure  of  fluids  evident  to  sight" 
("  Supplement  to  Ferguson's  Book  of  Lectures  on  Mechanics," 
&c.  Lond.,  1767,  pp.  25 — 27;  also,  "Supplement  to  Lectures 
on  Select  Subjects  in  Mechanics,"  &c.) 

The  following  we  copied  in  1831,  from  the  original 
in  Ferguson's  autograph,  then  in  the  possession  of  T>eane 
Walker,  Esq.,  Lecturer  on  Astronomy,  London.  They  appear  to 
have  been  all  written  on  the  same  day  in  1764,  and  are  entitled 
Curious  Memoranda.  The  first  and  the  last  are  the  same  as 
those  found  in  his  Select  Mechanical  Exercises — No.  1  at  p. 
168,  and  No.  3  at  p.  169 ;  No.  2  is  to  be  found  at  p.  235  of  his 
"  Tables  and  Tracts." 

"CURIOUS  MEMORANDA. 

No.  1.  On  the  Combination  of  The  Letters  of  the 

Alphabet. 

"The  Number  of  different  Ways  in  which  all  the  Letters  of 
the  Alphabet  might  be  combined,  or  put  together,  from  1  Let- 
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ter  to  25.  Or,  the  Number  of  Changes  which  might  be  rung 
on  any  Number  of  Bells  not  exceeding  the  Number  of  Letters 
in  the  Alphabet. 


1 

A 

1 

2 

B 

2 

3 

C 

6 

i 

D 

24 

5 

E 

120 

6 

F 

720 

7 

G 

5040 

8 

H 

40320 

9 

I 

362880 

10 

K 

3628800 

11 

L 

39916800 

12 

M 

479001600 

13 

N 

6227020800 

14 

0 

87178291200 

15 

P 

1307674368000 

16 

Q 

20922789888000 

17 

K 

355687428096000 

18 

s 

6402873705728000 

19 

T 

121645100408832000 

20 

r 

2432902008176640000 

21 

V 

51090942171709440000 

22 

w 

1124000727777607680000 

•23 

X 

25852016738884976640000 

24 

Y 

620448401 733239439360000 

25 

z 

1 

15511210043330985984000000 

Thus,  2  letters  may  bo  put  2  different  ways  together ;  3  let- 
ters, 6  dift'erent  ways;  4  letters,  24  ways;  5  letters,  120  ways; 
G  letters,  720  ways ;  and  so  on  to  the  25th  letter,  which  may  be 
put  1551 1210043330985984000000  ways  toprether. 


No.  2  "  On  the  Quf.stion  of  four  Weights  to  Weigh  any 

Number  of  Pounds  from  1  to  40. 
How  40  pounds  weight,  or  any  number  of  poimds  from  1  to  40 
may  be  weighed  by  four  weights,  viz.  of  1  lb.,  3  lbs.,  9  Uis.,  and 
27  Ihs. 
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4 

a 

Scale 

S<mle 

• 

rs 
a 

1 

S(3ale 

Scale 

s 

9 

A 

B 

s 

o 

A 

B 

&. 

£ 

1 

1 

0     i 

21 

27,  3 

9 

2 

3 

1 

22 

27,  3,  1 

9 

3 

3 

0 

23 

27 

3.  1 

4 

1,3 

0 

24 

27 

3 

5 

9 

3.1 

25 

27,  1 

3 

6 

9 

3 

26 

27 

.  1 

7 

9,1 

3 

27 

27 

0 

8 

9 

1 

28 

27,  1 

0 

9 

9 

0 

29 

27,  3 

I 

10 

9,1 

0 

30 

27,3 

0 

11 

9,3 

1 

31 

27,  3,  1 

0 

12 

9,3 

0 

32 

27.  0 

3,  1 

13 

9,3,  1 

0 

33 

27.  9 

3 

14 

27 

1.3,9 

34 

27,  0,  1 

3 

15 

27 

3,  9 

35 

27.  9 

1 

16 

27,  1 

3,  9 

36 

27.  9 

0 

17 

27 

9.1 

1  37 

27,  9.  1 

0 

18 

27 

9 

1  38 

27,  9,  3 

1 

19 

27,  1 

9 

39 

27,  9,  3 

0 

20 

27,  3 

9,  1 

40 

1 

27,  9,  3,  1 

0 

Explanation. 

The  two  columns  under  Founds  express  the  number  of  pounds  to  be 
weighed:  to  the  right  hand  of  which,  the  column  under  A  shows  what  weights 
are  to  be  put  into  one  scale  of  the  balance,  and  the  column  under  B  shows 
what  weights  are  to  be  put  into  the  other :  by  which  means,  the  scale  B  will 
be  so  much  lighter  than  the  scale  A,  as  to  require  a  weight  to  be  put  into  it, 
equal  to  the  given  number  of  pounds  to  be  weighed,  as  stated  at  the  left 
hand,  under  Pounds,  against  the  weights  in  the  scales;  and  then  the  balance 
will  be  even. 

I^  to  the  above  four  mentioned  weights  one  of  81  pounds  be  added,  you 
may  weigh  121  pounds;  or  any  number  from  1  to  121  pounds — If  to  weights 
1,  3,  9,  27,  81. 


No.  3.  The  Cistern  Question. 

Suppose  a  square  Cistern  to  be  a  Mile  wide  and  a  Mile  deep, 
or  to  contain  a  Cubic  Mile  of  Water ;  and  that  a  Cubic  Yard  of 
Water  should  run  Off  from  it  every  Minute  until  it  was  quite 
emptied. — Query,  How  much  Time  would  all  the  Water  take 
to  run  out  of  the  Cistern  ? 

Answer. — 5451776000  minutes  ;  because  there  aie  so  many 
cubic  yards  in  a  cubic  mile — or  103G5  Julian  Years,  139  days, 
7  hours,  20  minutea 
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Solution:--1760x  1760X  1760=5451776000=cubic yards  in  a  cubic  mile, 
—and  365^da78sa  Julian  Year,— and  365^ X 24 X 60 » 525960  minutes  ina 
Julian  Year— therefore  5451776000-^525960»  10365*381398  or  10365  Julian 
Years  139  Days,  7  Hours,  20  Min.  James  Ferguson. 

London,  22  Augtut,  1764." 

Hydraulic  Machine  for  showing  the  cause  of  Ebbing  and 
Flowing  Wells. — In  a  visit  to  Deane  Walker,  Esq.,  London, 
in  1831,  we  were  shown  a  large  and  beautiful  drawing  of 
this  machine  in  Indian  ink  by  Ferguson,  having  the  sectional 
view  of  a  hill  above  it,  and  so  as  to  show  to  the  eye,  the  cause 
of  the  ebb  and  flow  of  Wells  or  Reciprocating  Springs.  The 
drawing  had  no  description,  being  only  designated  as  above, 
and  having  "  James  Ferguson,  delin.,  London,  1764,"  neatly 
written  in  the  lower  right  hand  comer.  Ferguson  does  not 
allude  to  this  macliine  in  his  "  Lectures  on  Select  Subjects"  &c., 
published  in  1760 ;  an  engraving  and  description  of  it,  however, 
is  to  be  found  in  his  "  Supplement "  to  these  Lectures,  pub- 
lished in  1767.  From  this  it  appears  that  this  curious  and 
now  well  known  apparatus  was  invented  and  made  between 
the  years  1760  and  1767,  and  therefore,  there  is  little  or  no 
doubt  that  the  machine  was  constructed  when  the  drawing  uf 
it  was  made — sometime  in  1764. 

Ferguson,  during  his  lecturing  tour  in  Derbyshire,  in  176-, 
would  no  doubt  visit  the  celebrated  Ebbing  and  Flowing 
Well  at  Tideswell,  near  Chester-le-Streot ;  and,  as  a  matter  of 
course,  would  soon  afterwards  l>egin  to  think  of  the  possibility 
of  making  a  machine  to  imitate  its  ebb  and  flow,  for  exhibiting 
to  his  audience  in  his  Hydraulic  lectures.  As  shown  above,  the 
machine  was  matured  and  constructed  in  1764,  and  ever  after, 
continued  to  be  one  of  the  most  interesting  machines  among>it 
bis  hydraulic  apjmratus. 

The  drawing  here  alluded  to  appearing  to  be  the  original, 
from  which  the  engraving  was  taken  in  the  "  Sup2>lemen4  "  to 
his  Lectures,  no  copy  was  taken.  The  following  engraving  and 
description  of  the  machine  is  taken  from  the  Supplement : 

"  The  cause  of  RECiPRorATixt;  Springs,  and  of  Ebbing  and 
Flowing  Wells,  Explained. — In  Fig.  1,  let  abed  be  a  hill, 
within  which  is  a  cavern  A  A  near  the  top,  filled  or  fed  by  rains 
or  melted  snow  on  the  top  (/,  making  their  way  thn>ugli  chinks 
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and  crannies  into  the  said  carern,  from  which  proceeds  a  small 
stream  c  c  within  tlie  body  of  the  hill,  and  isnues  out  in  a  epring 
at  O  on  the  aide  of  the  hill,  which  will  run  constantly  whilst 
the  cavern  is  fed  with  water. 


From  the  same  cavern  A  A  let  there  be  a  small  channel  D,  to 
carry  water  into  the  cavern  B;  and  from  that  cavern  let  there 
be  a  bended  channel  £  e  F,  larger  than  D,  joining  with  tlie 
former  channel  c  c,  as  at  /,  before  it  comes  to  the  side  of  the 
hill;  and  let  the  joining  at /be  below  the  level  of  the  bottom 
of  both  these  caverns. 

As  the  water  rises  in  the  cavern  B,  it  will  rise  as  high  in  the 
channel  E  e  F ;  and  when  it  rises  to  the  top  of  that  channel  at 
e,  it  will  run  down  the  part  e  F  0,  and  make  a  swell  in  the 
spring  G,  which  will  continue  till  all  the  water  is  drawn  off  from 
the  cavern  B,  by  the  natural  syphon  E  e  F  {which  carries  off 
the  water  faster  from  B  than  the  channel  D  brings  water  to  it), 
and  then  the  swell  will  atop,  and  only  the  small  channel  c  c  will 
carry  water  to  the  spring  O,  till  the  cavern  B  is  filled  to  B  again 
by  the  rill  D ;  and  then  the  water  being  at  the  top  e  of  the 
channel  Ee¥.  that  channel  will  act  again  as  a  syphon,  and 
carry  off  all  the  water  from  B  to  the  spring  Q,  and  so 
make  a  swelling  flow  of  water  at  G  as  before. 
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To  illustrate  this  by  a  machine  (Fig.  2),  let  A  be  a  large 
wooden  box,  filled  with  water ;  and  let  a  small  pipe  c  c  (the 
upper  end  of  which  is  fixed  into  the  bottom  of  the  box)  carry 
water  from  the  box  to  G,  where  it  will  run  off  constantly,  like 
a  small  spring.  Let  another  small  pipe  D  carry  water  from  the 
same  box  to  the  box  or  well  B,  from  which  let  a  syphon  E  e  F 
proceed,  and  join  with  the  pipe  c  c  Bif:  the  bore  of  the  syphou 
being  larger  than  the  bore  of  the  feeding  pipe  D.  As  the  water 
from  this  pipe  rises  in  the  well  B,  it  will  also  rise  as  high  iu 
the  syphon  E  e  F ;  and  when  the  syphon  is  full  to  the  top  e,  the 
water  will  run  over  the  bend  e,  down  the  part  e  F,  and  go  off  at 
the  mouth  G ;  which  will  make  a  great  stream  at  G  i  and  that 
stream  will  continue,  till  the  syphon  has  carried  off  all  the  water 
from  the  well  B ;  the  syphon  carrying  off  the  water  faster  from 
B  than  the  pipe  D  brings  water  to  it :  and  then  the  swell  at  G 
will  cease,  and  only  the  water  from  the  small  pipe  c  c  will  nm 
off  at  G,  till  the  pipe  D  fills  the  well  B  again ;  and  then  the 
syphon  will  run,  and  make  a  swell  at  G  as  before. 

And  thus,  we  have  an  artificial  representation  of  an  Ebbing 
and  Flowing  Well,  and  of  a  Reciprocating  Spring,  in  a  ven' 
natural  and  simple  manner."  ("  A  Supplement  to  Ferguson's 
Book  of  Lectures  on  Mechanics,"  &c.  Lond.,  1707,  pp.  27 — 
30 ;  also,  "  Supplement  to  his  Lectures  on  Select  Subjects  in 
Mechanics,"  &c.) 

HygromETEK. — Towards  the  end  of  the  year  1704-,  Fergusuu 
invented  and  made  a  New  Hygrometer  or  instrument  for  mea- 
suring the  degrees  of  moisture,  an  account  and  drawing  uf 
which  were  sent  to  the  Royal  Society,  and  read  before  that  UkJv 
on  November  8th,  17(>4.  In  the  Philosophical  Transactions. 
Ferguson's  paper  is  entitled, 

"  Descriptiun  of  a   New   Hygrometer."     Read    before    the   KovhI 
Society,  »th  Nov.,  17U4.     (See  Phil.  Traiw.,  vol.  54,  jxige  i59).  ' 

In  the  year  1751,  Ferguson  invented  and  made  a  Hygrosct»|K* 
— an  in.strument  for  ahoivhu)  changes  in  the  air  from  dry  tu 
moist,  and  from  moist  io  dry.  (See  pp.  15H,  159).  The  pn-- 
sent  instrument  is  called  a  Hygi'ometer — an  instrument  fur 
iiieasumng  the  degree  of  humidity  in  the  atmosphere. 
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1765. 
Our  first  memorandum  for  1765  refers  to  a  simple  method 
for  finding  the  quantity  and  weight  of  water  in  pipes,  and  was 
read  to  the  members  of  the  Royal  Society.     In  the  Philosophi- 
cal Transactions,  vol  55,  p.  61,  the  paper  is  entitled,  a 

*'  Short  and  Easy  Method  for  Finding  the  Quantity  and  Weight  of 
Water  in  a  fiill  pipe  of  any  given  height  and  diameter  of  bore.  By 
James  Ferguson."  Read  before  ihe  Royal  Society,  7th  February, 
1765.  See  Phil.  Trans.,  vol.  55,  page  61 ;  also,  Universal  Maga- 
zine, vol.  14. 

We  have  no  copy  of,  or  extract  from,  this  paper  on  Pipes ; 
but  on  referring  to  "  Tables  and  Tracts,"  we  find  a  similar  paper, 
which,  if  not  a  copy  of  the  original  in  all  its  details,  certainly 
contains  all  that  is  necessary  for  solving  what  he  proposed  in 
the  title  of  his  paper.     The  article  referred  to  is  as  follows : — 

**  A  Table,  by  which  the  quantity  and  weight  of  water  in  a 
cylindrical  pipe  of  any  given  diameter  of  bore,  and  perpendicu- 
lar height,  may  be  found ;  and  consequently,  the  power  may  be 
known  that  will  be  sufficient  to  raise  the  water  to  the  top  of 
the  pipe,  in  any  pump,  or  other  hydraulic  machine. 


• 

X 

i 

1 

Diameter  of  the  cylindric  bore  1  inch. 

Quantity  of  WatiT 
in  cubic  iuchefl. 

Weight  of  Wat«T 
in  Troy  ounces. 

III  Avoirdupuiii 
ounces. 

9-4247781 

4-9712340 

5-4541539 

2 

18*8495562 

9-9424680 

10-9083078 

3 

28-2743343 

14-9137020 

16-3624617 

4 

37-6991124 

19-8849360 

21-8166156 

5 

47  1238905 

24-8561700 

27-2707695 

6 

56-5486686 

29-8274040 

32-7249234 

7 

65-9734467 

34-7986380 

38-1790773 

8 

75-3982248 

39-7698720 

43-6332312 

9 

85-8230029 

44-7411060 

49-0873851 

For  tens  of  feet  high,  remove  the  decimal  points  one  place 

forward ;  for  hundreds  of  feet,  two  places ;  for  thousands,  three 

places ;  and  so  on. 

2r 
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Then  multiply  the  sums  by  the  square  of  the  diameter  of 
the  given  bore,  and  the  product  will  be  the  answer. 

Example. — Query,  The  quantity  and  weight  of  water  in  a 
cylindrical  pipe  85  feet  high,  and  10  inches  diameter  ? 


Feet 
High. 

Cubic  inches. 

Troy  Ounces. 

Avoird.  Ounces. 

80 
5 

753-982248 
47-123890 

397-698720 
24-856170 

436-832312 
27-270769 

85 

801  106138 
mult,  by  100 

422-554890 
100 

463-603081 
100 

AnsT. 

80110-613800 

42255-489000 

46360-308100 

The  square  of  10  is  100,  which  number  (80110"6)  of  cubic 
inches  being  divided  by  231,  the  number  of  cubic  inches  in  a 
wine  gallon,  gives  3426  for  the  number  of  gallons;  and  the 
respective  weights  (42255  489  and  463603)  being  divided  by 
12,  and  the  latter  16,  give  3521*29  for  the  number  of  Troy 
pounds,  and  28975  for  the  number  of  Avoirdupois  pounds,  that 
the  water  in  the  pipe  weighs.  So  much  power  would  be  re- 
quired to  balance  or  support  the  water  in  the  pipe,  and  as  much 
more  to  work  the  engine  as  the  friction  thereof  amounts  to." 
(pp  228—230)  "  Tables  and  Tmds"     Lond,  1767. 

Table  of  Standard  Weights  of  Money,  &c. — In  17G5, 
Ferguson  computed  and  compiled 

"A  Table,  Showing  tlie  Standard  Weight,  Value,  and  com- 
parative View  of  English  Silver  Money,  from  King  \Villiam  tho 
First,  A.D.  1066,  to  A.D.  1765, — According  to  the  Mint  Inden- 
tures." (Vide  MS  "  Common  Place  Book,"  p.  83,  CoL  Lib.  Ediii 
"  Select  Mechanical  Exercises,"  pp.  163,  164). 

In  the  same  year  Ferguson  discovered  a  method  for  showing 
how  much  time  is  contained  in  any  given  number  of  meau 
lunations,  which  he  made  the  subject  of  a  paper  sent  to  tlu' 
Royal  Society.  The  paper,  in  the  Philosophical  Transactions, 
is  entitled, 

"  Short  and  Ri.sy  Meth(xi  for  Finding  the  Quantity  of  Time  con- 
tained in  any  given  numl>er  of  Lunations,  and  number  of  Mean 
Lunations  in  any  given  quantity  of  time.     By  James  Fer)^uk)n.'' 

March,  17G5. 
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Ferguson,  in  "Tables  and  Tracts,'*  gives  an  abstract  from 
this  paper  in  the  form  of  a  Table,  with  explanatory  examples 
of  its  use,  of  which  the  following  is  a  copy. 

"  A  Table,  showing  how  much  time  is  contained  in  any  given 
number  of  mean  Lunations,  the  Lunation  being  29  days  12 
hours  44  minutes  3  seconds  2'"  SS'v,  or  29-53059085108 
days.'** 


Lnnations. 

• 
• 
• 

Days  :  Decimals  of  a  day. 

• 
• 
• 

1 

29-53059085108 

2 

69  06118170216 

3 

88-59177255324 

4 

11812230340432 

5 

147-65295425540 

tf 

177  18354510648 

7 

206-71413595756 

8 

236-24472680864 

9 

1 

265-77531765972 

"  Although  the  Table  seems  to  go  no  further  than  nine  mean 
Lunations,  yet  it  will  do  for  any  number  from  1  Lunation  to 
900,000,000,000,  by  removing  the  decimal  point  one  place  for- 
ward for  ten  of  Lunations,  two  places  forward  for  hundreds  of 
Lunations,  three  places  for  thousands ;  and  so  on,  as  in  the  fol- 
lowing Examples.  For,  if  we  wanted  to  know  how  much  time 
is  contained  in  10  Lunations,  then  suppose  a  cypher  put  to  1  in 
the  first  column,  to  make  it  10,  and  the  decimal  point  in  the 
first  line  to  be  put  one  place  forward,  it  will  be  295*3059085108, 
for  the  number  of  days  and  decimal  parts  of  a  day  in  10  Luna- 
tions. The  decimal  parts  may  be  reduced  to  the  known  parts 
of  an  integral  day,  by  the  common  method  of  reducing  decimals. 

*4»  It  is  now  louff  since  it  was  discovered  that  this  Innation  period  of  Fergn- 
■en's  time  is  slightly  **  a  phts  period  " — viz.  a  periml  of  about  10  thirds  of  time 
in  excess  of  the  true  mean  period  in  each  Innation,  or  about  2  seconds  a-yoar. 

The  sjrnodic  revohition  of  the  Moon,  or  the  time  elaiising  between  change  and 
changip,  is  at  a  mean  rate  29  d.  12  h.  44  m.  2  8765  s.    The  Chaldeans  have  rreoni- 
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Example  I. — ^Iq  10  Lunations,  Query,  How  much  time  t 

Laiittona.      Days.  Dedmali  of  a  daj . 


10 


296*3059066108 
mult  by  24  h. 

12236340432 
6118170216 


Uoun  7-3418042692 

mult  by  60  UL 


Min.  20-6082666620 
mult  by  60  b. 

Sec  30*4963331200 

60ihd8. 


Thdfl.  29-7199872000 
Answer— 296  days  7  hours  20  min.  30  sec.  29*719  UmL. 

Example  II. — In  74212  mean  Lunations,  Query,  How  many 

days,  hours,  minutes,  &c.  ? 

Luuatioutf.         Daya.    Decimmla  of  a  day. 


it 
U 

•ll 


70000 

2067141*3696766 

4000 

118122-36340432 

200 

5906*118170216 

10 

295-3059085108 

2 

5906118170216 

74212 

2191524-2082403489G 

Luu.  Days,      mult  by  24  h. 

83296139584 
41648069792 


Hours.  4*99776837504 

mult,  by  (K)  lu. 


Mill.  59'8(>U  10250240 

GOs. 


Sec.  5r90G15<)144<M) 

60  thds. 


Thds.  57*96900864000 

Y«ani.        lift.       ho.      miu. 

AiiHwer;  6000.      24.      4.      59. 


51. 


Uula. 
57. 


ed  in  their  HiHt>rical  Annals  an  atvrount  of  an  ut^liitae  of  the  Moon  which  h^^^ 
pcned  on  19th  March.  B.r.  721. — An  eclipse  of  the  Moon  occurred  on  the  2 
April,  1771,  havinfir  the  position  of  the  Moon,  the  nodes,  and  apogee,  aimilar 
their  position  in  the  Chaldean  Eclipse.     From  19th  March,  B.C.  720,  uhI  2- 
April,  A.D.  1771,  there  are  910044152581  days,  or  30817  synodic  revoluti^ 
nearly.      Therefore,    910044152681^-30817  =  29-530688  days  =r  29  d.    12^ 
44  m.  2*88  h.,  which  is  the  modem  standard  ]>eriod  for  a  mean  synodic  rerolati^ 
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Example   III.— In    100000000000    mean    Lunations,    Query, 

How  much  time  ? 


liUnatioiiB. 
100000000000 


Days. 
2D53069085108,  Ansr. 


In  Example  III.  the  number  of  cyphers  annexed  to  1  arc 
equal  to  the  number  of  decimal  parts  in  the  first  line  of  the 
Table ;  and  therefore  the  whole  of  that  line  becomes  a  whole 
number  of  integral  days,  without  any  fraction.  So  that,  in 
100,000,000,000  mean  Lunations,  there  are  just  2953059085108  . 
days. 

It  is  somewhat  remarkable,  that  every  49th  mean  new  Moon 
falls  but  1  min.  30  sec.  34  thirds  short  of  the  same  time  of  the 
day  as  before. 

Example  IV. 

Liinatlons.     Dayti.  Decimals  of  a  day. 
40         ]  181*2236340432 
0  265-77531765972 


4.0         J  416-99895 170202 
Lun.       Days.  mult,  by  24  h. 


399580681168 
199790340584 


Hours  23-97484087008 

mult,  by  60  m. 


Min.  58-490452204«() 

60  F. 


Sec.  29-42713228800 

60  thds. 


Thds.  25-62793728000 
which  wants  only  1  minute  30  second*  34*4  thds.  of  1447  days. 
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A  Table  showing  how  many  mean  Lunations  are  contained 

in  any  given  quantity  of  time 

• 

• 

a    Decimals  of 

g 

d   Decimals  of 

1 

1 

e   Decimals  of 

>* 
1 

^    a  Lunation. 

o 

n 

1 

^   a  Lunation.   . 

3   aLuiiatioit. 

12-368630038627 

00014109662 

i 

0-0000003819 

2 

24-737060077255 

2 

0-0028219345 

2 

0-0000007838 

3 

37-105590115882 

3 

0-0042328987 

3 

0-0000011758 

4 

49-474120154510 

4 

0-0056438649 

4 

0-0000015677 

5 

61-842650193137 

5 

0-0070548312 

5 

0-0000019697 

6 

74-211180231765 

6 

0-0084657974 

6 

0-0000023516 

7 

86-579710270392 

7 

0-0098767637 

7 

0-0000027435 

8 

98-948240309020 

8 

00112877299 

8 

0-0000031355 

9 

111-316770347647 

9 

0*0126986962 

9 

• 

0-0000035274 

s    Decimals  of 

Decimals  of 

Decimals  of 

1 

1 

^    a  Limation. 

1 

a  Lunation. 

1 

00033863189760 

00000236161 

0-0000000065 

2 

00-067726379620 

2 

00000470322 

2 

0-0000000131 

3 

00-101589659280 

3 

0-0000706483 

3 

0-0000000196 

4 

00-135452759040 

4 

0-0000940644 

4 

0-0000000262 

5 

()0-169315948800 

5 

0-0001175805 

5 

0-0000000327 

« 

00-203179138560 

6 

0-0001410966 

6 

0-0000000392 

7 

00-237042328320 

7 

0-0001646127 

7 

0-0000000457 

8 

00-270905518080 

8 

0-0001881288 

8 

0-0000000522 

I) 

00-304768707840 

9 

0-0002116449 

9 

0-0000000587  , 

For  tens  of  Julian  years,  days,  hours,  &c.,  remove  the  decimal 
points  one  place  forward ;  for  hundreds,  two  places ;  for  thou- 
sands, three  places ;  for  tens  of  thousands,  four  places ;  and  »^ 
on,  as  in  the  following  Example.  It  appears  by  the  first  hnt? 
of  the  above  Table  that  in  10000  Julian  years  (which  contains 
3(j5 "25000  days)  there  are  1 230853  mean  Lunations,  and 
•0038027,  or  ^tf^Vo  P^''^  ^^  ^  Lunation,  which  small  fraction 
may  be  neglected. 

(In  common  working,  'tis  sufficient  to  take  in  only  four  or 
five  of  the  decimal  figures). 


Example  V. — In  6000  Julian  years,  24  days  4  hours  59  min. 
52  sec,  Query,  How  many  mean  Lunations? 
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Years  6000 
Hours      4 


Minnies 
Seconds 


50 
9 

50 
2 


Lunations.  Decimals. 
74211180231765 
0-677263795 
0-135452759 
0005643864 
0-001175805 
0-000211645 
0-000019597 
0-000000784 


Answer,  74212-000000014. 
More  Examples  would  be  superfluous." 

Besides  being  read  before  the  Royal  Society,  the  paper  was 
printed  in  quarto,  entitled,  **  An  Easy  Method  for  Finding  the 
quantity  of  time  contained  in  any  number  of  Mean  Lunations." 
Lond,  1765. 

The  following  particulars  of  the  effects  produced  by  Villette's 
large  concave  burning  mirror,  are  taken  from  Ferguson's 
autograph ; 

"Villette's  Burning  Mirror — A  short  account  of  M. 
Villette's  Concave  Burning  Min^or.  This  Mirror  is  3  feet  11 
inches  in  diameter,  and  its  focal  distance  is  3  feet  2  inchea  It 
is  made  of  copper,  tin,  and  bismuth. 

The  effect  of  the  Sunbeams  on  different  bodies  held  in  its 
focus  were  as  follows : 

1.  A  piece  of  Roman  tile  began  to  melt  in  3  seconds,  and  was  ready 

to  drop  in  100  seconds. 

2.  Chalk  fled  away  in  33  seconds. 

3.  A  Fossil  shell  calcined  in  7  seconds. 

4.  Copper  ore  vitrified  in  8  seconds. 

5.  Iron  ore  melted  in  24  seconds. 

6.  A  great  tooth  of  a  fish  melted  in  33  seconds. 

7.  Welch  asbestos  was  a  little  calcined  in  28  seconds. 

8.  A  King  Ceorge's  halfpenny  melted  in  16  seconds. 

9.  Tin  melted  in  3  seconds,  and  had  a  hole  in  it  in  6. 

10.  A  bone  calcined  in  4  seconds,  and  was  vitrified  in  33. 

11.  A  diamond  weighing  4  grains  lost  J  parts  of  its  weight. 

Thus,  the  effects  on  Chalk,  on  the  Tooth,  and  on  the  Bone, 
were  accomplished  in  the  same  time. 

The  solar  beams  are  condensed  1700  times  in  the  focus  of 
this  mirror  (the  condensation  in  the  focus  being  as  the  area  of 
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the  mirror  is  to  the  area  of  its  focus),  and  their  heat,  in  the 
focus,  is  433  times  as  great  as  the  heat  of  common  fire. 

James  Ferguson. 

London,  2Q  July,  1765." 
See  also  Ferguson  s  "  Tables  and  Tracts,"  pp.  295,  296. 

1766. 
New  Orrery. — Our  memoranda  for  1766  commence  with  a 
note  copied  from  one  of  Ferguson  s  papers  (in  autograph),  which 
mentions  that  he,  early  in  that  year,  commenced  to  make  a  new 
Orrery  for  the  illustration  of  his  Astronomical  lectures,  to  su- 
persede the  one  he  had  hitherto  used.  This  orrery  was  made 
with  brass  wheels,  and  was  inclosed  in  a  box  of  twelve 
sides,  with  a  brass  ecliptic  supported  on  twelve  short  brass  pil- 
lars, and  in  all  its  parts,  interior  and  exterior,  resembled  the 
orrery  usually  represented  in  the  large  frontispiece  to  his  As- 
tronomy. It  also  showed  the  same  Astronomical  motions, — viz. 
"  The  annual  revolutions  of  Mercury,  Venus,  and  the  Earth, 
round  the  Sun,  in  their  proper  periodical  times;  the  Moon's 
motion  round  the  Earth,  showing  her  periodical,  sidereal 
synodical,  and  diurnal  motions,  with  her  phases,  age,  and  south- 
ings ;  The  motions  of  the  Sun,  Venus,  and  the  Earth,  round  their 
respective  axes ;  the  Vicissitudes  of  Seasons ;  the  retrogrado 
motion  of  the  nodes  of  the  Moon's  orbit ;  with  the  time^  of  all 
the  new  and  full  Moons,  and  of  all  the  Solar  and  Lunar 
Eclipses."  This  orrery  was  surmounted  by  a  Sphere,  and  the 
whole  was  placed  under  a  glass  cover  of  twelve  equal  sides — 
C(>rresp<inding  witli  the  twelve  side.s  of  the  box ; — the  paper 
concludes  with  a  quotation  from  Claudins  epigrammatic 
description  of  Archimedes's  Sphere  in  Latin,  followed  by  two 
translations  of  it  in  English,  jls  follows  : — 

'•Jupiter  in  paiA'o  cum  cenorot  athem  vitro, 

Ki.sit  et  ad  Sui)oro8  talia  dicta  dcdit : 
Huccine  inortalis  proj^rossa  pi»tcntia  cuhp? 

.laiu  meus  in  fra^^nli  luditur  orhe  labor, 
.lura  iM)le,  rennn(iuc  fideni,  le^jCMj;  Deonun 

Fa\o  Syracu**ius  tninstulit  arte  S<'nex. 
Inclusus  variis  fainulatur  Spiritus  a.stris, 

Et  vivuni  cert  is  iii«»tibus  ur^et  opus. 
Percurrit  pi*opriuni  mentituf*  Sijniifrr  annum. 

Et  simulata  novo  (,'ynthia  mense  nnlit. 
Jamo,  suum  volven.s  audax  industria  nnuidum 

Uaudet,  et  humana  Sidera  mente  rojjit. 
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Cjuid  false  iiisoiiteiu  touitni  Saliiioiiea  miror  i 
.Emula  Naturae  parva  reperta  luanus." 

Translations. 

**  When  Jove  espy'd  in  Glass  his  Heavens  made, 
He  smiled,  and  to  the  other  Gods  thus  said: 
Tis  strange  that  human  art  so  far  proceeds, 
To  ape  in  brittle  Orbs  my  greatest  deeds. 
The  neaveuly  motions,  Nature's  constant  course, 
Lo!  here  old  Archimedc  to  art  transfers. 
Th'  inclosed  Spirit  here  each  Star  doth  drive ; 
And  to  the  living  work  sure  motions  give. 
The  Sun  in  counterfeit  his  year  doth  run. 
And  Cynthia  too  her  monthly  circle  turn. 
Since  now  bold  man  hath  Worlds  of 's  own  descry 'd 
He  joys,  and  th'  Stars  by  human  art  can  guide. 
WTiy  should  we  so  admire  proud  Salmon  s  cheats, 
When  one  poor  hand  Nature's  chief  work  repeats  T' 

'J)crham's  Artificial  Clock  Maker,  p.  «8,  :kl  E^lit.) 

"  When  in  a  glass's  narn)w  sphere  confined, 
Jove  saw  the  fabric  of  the  Almighty  mind. 
He  smiled,  and  said,  *'  Can  morUil's  art  alone 
Our  heavenly  labour  mimic  with  their  own/ 
The  S}Tacusan's  brittle  work  contains 
The  eternal  law,  that  tlu-ough  all  nature  reigns. 
Framed  by  his  art,  see  stars  unnumbered  bum. 
And,  in  their  courses,  rolling  orbs  return: 
His  Sun,  through  various  signs  des(!ribes  the  year, 
And,  every  month,  his  mimic  Moons  ap])ear. 
0\ir  rival's  laws  his  little  planets  bind. 
And  nile  their  motions  by  a  human  mind. 
Salmoneus  could  our  thunder  imitate, 
But  Archimedes  can  a  world  create.'  " 

James  Ferguson,  Ft^.  bth,  170C. 

One  of  Ferguson's  Orreries — with  brass  wheel-work — wan 
pfted  to  University  College,  London,  in  1851,  by  Mr.  George 
Walker  of  Port  Louis,  probably  the  orrery  just  referred  to. 
The  following  particulars  were  supplied  by  Mr.  Atkinson, 
S<»cretary  to  the  College. 

Height  of  brass  feet, :U  inches. 

„        Box,  containing  the  wheel-work^  f^J      », 


„        Fn)m  surface  of  revolving  plates  to  the  summit,    17 


»> 


*  Total,      29  inches. 

Diameter, 30  inches. 

EcLiiTic  Circle;  all  of  Brass  and  Engraved,  and  b  supported  by 

12  Brass  Pilkrs. 
Box,  confining  the  wlieeUwurk,  is  of  Stained  Wood  -has  12  sides, 

•2s 
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ornamented  with  brass  plates — each  pkte  having  a  name  of  one 
of  the  Sij(ns  of  the  Zodiac 

Thb  Planets  are  of  Ivory ;  the  Sun  is  of  Brass. 

Tub  Inscription. — The  inscription  is  on  an  oblong  plate  of  White 
Metal,  placed  above  the  Sign  Virgo  on  the  panel  of  the  box,  and 
reads  as  follows : — 

''This  Orrery  was  made  by  the  self-taiight  astronomer,  James 
Ferguson ;  and  was  purchased  after  his  death  by  the  Rev.  George 
Walker,  F.R.S.,  and  President  of  the  Literary  and  Philosophiod 
Society  of  Manchester,  who  repaired  it  with  his  own  hands.  It 
was  presented  to  University  College  by  his  son,  Greoige  Walker, 
of  Port  Louis,  France,  June  27th,  1851." 

Ferguson  and  his  Assistant,  Kenneth  M'Cullocr — We 
do  not  know  when  this  orrery  was  finished ;  probably  it  would 
be  during  1766.  Ferguson  not  only  worked  at  it  with  his 
own  hands,  but  was  ably  assisted  by  an  ingenious  workman 
named  Kenneth  M'Culloch,  who  was  "  toell  skilled  in  all  the 
intincate  motioiia  of  wheel-work'*  and  who  appears  to  bave 
worked  for  Ferguson  occasionally,  from  this  period,  till  Fergu- 
son s  death  in  1776.''^« 

On  the  Division  of  a  Circle  into  anv  given  number  of 
EQUAL  parts. — The  following  paper  for  dividing  a  Circle  into 
any  given  number  of  equal  parts,  and  which  may  be  found  useful 
on  many  occasions,  is  dated  17GG,  and  belonged  to  the  late  Adam 
Walker,  Esq.,  Lecturer  on  Natural  Philosophy,  London.  Tins 
method  of  division  probably  suggested  itself  to  Ferguson  while 
employed  u}X)n  his  orreries,  as  the  numbers  of  wheel's  teeth 
selected  for  illustration,  are,  in  part,  the  mmibers  he  adopteil  in 
the  annual  train  of  his  (►rreries. 

2M  Kcmneth  M'CuUooh  was  a  native  of  Smtlaiul,  and  long  in  the  enipW  of 
JVrgnsun,  a.s«istin^  him  in  the  (ionstruction  of  his  up^^taratus,  clocks,  orreriej*,  4«'. 
ami  (lipil  at  alM:>ut  the  age  of  80  in  the  year  1808,  Fcrgn»on  was  exceedingly 
fond  of  Kenneth  (or  Kenny ^  a.s  he  used  to  call  him),  and  fi"om  time  to  timt?  V 
stowed  on  him  mark.s  of  favour,  presenting  him  now  and  then  with  nie<'haui«j! 
nick-nacks,  such  as  Card  Kotula-M,  &c.,  and  shortly  before  his  dciith,  FcrgUMHi 
gave  him  a  curious  t«ble-clo<:k,  which  showed  the  motion  of  the  Flarth  by  thr 
rotation  of  a  small  globe. 

This  note  is  from  Mr.  Andrew  Heid,  who  also  sometimes  worked  for  Fenpi"*"'" 
alwmt  1772,  and  who  has  been  often  ouoted.  In  Bivwster's  Kdinbni^h  Emyil«'- 
piedia,  article  ** Planetary  MarhhutH/  p.  036,  Kenneth  M*C'ulluch  is  nuntionnl 
as  having  been  employed  tonialce  a  I'lanetary  Ma^'hinc  for  the  Koyal  Institution, 
l^mdon; — the  reference  to  him  notes,  that  **  Afiout  (he  year  lSt>i,  one  iif  the  ^r 
iyinal  j)roprit'titrfi  of  the.  Royal  Ivsfitution  fruytjr.Hftd  a  pltfH  fvr  rxhihi'tiH'j  tkf 
KQUATEl)  viotioiui  of  all  the.  planets  at  that  tune  (h-seoreretL  Thh  sutj^eMiem,  A»mi/ 
made  soon  after  the  tiro  planets  Cires  and  Pallas  had  been  disojirr'-d,  %nu  inii'f4 
ed ;  and  Kenneth  M*Cullochy  an  <njrd  irorhnan^  beouyht  up  under  James  F^t'fu- 
son,  was  employed  in  the  construction  of  the  machine  in  tlte  uvrtahopit  of  the  in- 
stUution. " 
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"  To  divide  the  circumference  of  a  circle  into  any  given  num- 
ber of  equal  parts,  whether  even  or  odd. 

As  there  are  very  uncommon  and  odd  numbers  of  teeth  in 
some  of  the  wheels  of  astronomical  clocks,  and  which  conse- 
quently could  not  be  cut  by  any  common  engine  used  by  clock- 
makers  for  cutting  the  numbers  of  teeth  in  their  clock-wheels, 
I  thought  proper  to  show  how  to  divide  the  circumference  into 
any  given  odd  or  even  number  of  equal  parts,  so  as  that  number 
may  be  laid  down  upon  the  dividing-plate  of  a  cutting  engine. ^*^ 

There  is  no  odd  number  but  from  which,  if  a  certain  number 
be  subtracted,  there  will  remain  an  even  number,  easily  to  be 
subdivided.  Thus,  supposing  the  given  number  of  equal  parts 
divisions  of  a  circle  on  the  dividing-plate  to  be  69 ;  subtract  9, 
and  there  will  remain  60. 

Every  circle  is  supposed  to  contain  360  degrees ;  Therefore, 
say,  as  the  given  number  of  parts  in  the  circle,  which  is  69,  so 
is  9  parts  to  the  corresponding  arc  of  the  circle  that  will  contain 
them ;  which  arc,  by  the  Rule  of  Three,  will  be  found  to  be 
46  iVa-'**  Therefore,  by  the  Une  of  chords  on  a  common  scale, 
or  rather  on  a  sector,  set  oft'  ^sG-f^^^f  (or  46  ^^j)  degrees  with  your 
compasses,  in  the  periphery  of  the  circle,  and  divide  that  arc 
or  portion  of  the  circle  into  9  equal  parts,  and  the  rest  of  the 
circle  into  60;  and  the  whole  will  be  divided  into  69  equal 
parts,  as  was  required. 

Again,  suppose  it  were  required  to  divide  the  circumference 
of  a  circle  into  83  equal  parts ;  subtract  3,  and  80  will  remain. 
Then,  as  83  parts  are  to  360,  so  (by  the  Rule  of  Proportion)  are 
3  parts  to  13  degrees  and  one  hundredth  part  of  a  degree ; 
which  small  fraction  may  be  neglected.  Therefore,  by  the  line 
of  chords,  and  compasses,  set  off"  13  degrees  in  the  periphery  of 
the  circle,  and  divide  that  portion  or  arc  into  3  equal  parts,  and 
the  rest  of  the  circle  into  80 ;  and  the  thing  will  be  done.*-^ 

Once  more,  suppose  it  were  required  to  divide  a  circle  into 
365  equal  parts ;  subtract  5,  and  360  will  remain.     Then,  as 

S^i  We  had,  for  upwards  of  30  years,  the  engine  with  which  Ferguson  cut 
his  wheels ;  it  has  all  the  numbers  on  it  he  liere  illustrates.  But  the  circles 
with  69  and  83  divisions,  and  some  others,  appear  to  have  been  divided  by  hand 
— most  probably  by  Ferguson — as  no  clockmaker  has  the  slightest  use  for  such 
uambera,  in  wheels,  as  69  and  83.     This  engine  is  now  in  the  Museum  of  Banff. 

IM  Thus,  69 :  360 : :  9 ?— 360  X  9  =  3240-i-69  =  46°.9666. 

SU  69 : 360 :: 9T—360 X 9  =  3240-7-69  =  46^ 9565. 
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•JG5  parts  are  to  360  degrees,  so  are  5  parts  to  ^i(^(f  degrees. 
Tlierefore,  set  off  4j^J^^  (or  4^%)  degrees  in  the  circle ;  divide  that 
space  into  5  equal  parts,  and  the  rest  of  the  circle  into  360 ; 
and  the  whole  will  be  divided  into  365  equal  paits  as  was  re- 
quired.^** 

I  have  often  found  this  rule  or  method  very  useful  in  divid- 
ing circles  into  an  odd  number  of  equal  parts,  or  wheels  into 
odd  numbers  of  equal  siz'd  teeth  with  equal  spaces  between 
them ;  and  now  I  find  it  just  as  easy  to  divide  any  given  circle 
into  any  odd  number  of  equal  parts,  as  to  divide  it  into  an  even 
number.  And,  for  this  purpose,  I  prefer  the  line  of  chords  on 
a  sector  to  that  on  a  plain  scale ;  because  the  sector  may  be 
opened  so  as  to  make  the  radius  of  the  line  of  chords  upon  it 
equal  to  the  radius  of  the  given  circle,  unless  the  radius  of  the 
circle  exceeds  the  whole  length  of  the  sector  when  it  is  opened, 
so  as  to  resemble  a  straight  line,  ruler,  or  scale ;  and  this  is  what 
very  seldom  happens. 

Any  person  who  is  used  to  handle  the  compasses,  and  the 
scale  or  sector,  may  very  easily,  by  a  little  practice,  take  off 
degrees,  and  fractional  parts  of  a  degree,  by  the  accuracy  of  his 
eye,  from  a  line  of  chords,  near  enough  the  truth  for  the  al)ove- 
mentioned  purpose."  (Vide  also  "  Select  Mechanical  Exercises," 
London,  1773,  pp.  38—42). 

FcTguson  liJis  useful  directions  appended  to  the  foregoing, 
showing  how  to  determine  the  working  distance  between  the 
centres  of  two  given  wheels,  and  how  to  make  (fie  teeth  and 
ajHteett  of  the  same  gauge. 

He  puts  it  as  a  (question  thus : — 

"  Sup|)osing  the  distance  between  the  centres  of  two  wheeU, 
one  of  which  is  to  turn  the  other,  l)e  given ;  that  the  Number 
of  Teeth  in  one  of  tliese  Wheels  is  diti'erent  from  the  Numl>er 
of  Teeth  in  the  other,  and  it  is  required  to  make  the  Diamet^^rs 
of  these  Wheels  in  such  Proj>ortion  to  one  another  as  theii 
Numbers  of  teeth  are,  so  that  the  Teeth  in  l>oth  Wlieek  mav 
l)e  of  equal  Size  and  the  Spaces  between  them  e(|ual,  thai 
either  of  them  may  turn  the  other  easily  and  freely ;  it  is  ri'- 
quired  to  find  their  Diameters. 

Here  it  is  plain  that  the  distance  lK*tween  the  centre.**  of  tlic 

'i''*  865  :  6 : :  360?— 360  x  6  =  1800-J-866  =  r.9315. 
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wheels  is  equal  to  the  sum  of  both  their  radii  in  the  working 
parts  of  the  teeth.  Therefore,  as  the  number  of  teeth  in  both 
wheels,  taken  together,  is  to  the  distance  between  their  centres, 
taken  in  any  kind  of  measure,  as  feet,  inches,  or  parts  of  an 
inch ;  so  is  the  number  of  teeth  in  either  of  the  wheels  to  the 
radius  or  semi-diameter  of  that  wheel,  taken  in  the  like  mea- 
sure, from  its  centre  to  the  working  part  of  any  one  of  its  teeth. 
Thus,  suppose  the  two  wheels  must  be  of  such  sizes  as  to  have 
the  distance  between  their  centres  5  inches ;  that  one  wheel  is 
to  have  75  teeth,  and  the  other  to  have  33,  and  that  the  sizes 
of  teeth  in  both  the  wheels  is  equal,  so  that  either  of  them  may 
turn  the  other.  The  sum  of  the  teeth  in  both  wheels  is  108  ; 
therefore,  say  as*  108  teeth  is  to  5  inches,  so  is  75  teeth  to  3^Vo" 
inches;  and  as  108  is  to  5,  so  is  33  to  l-^^^f^  inches.  So  that, 
from  the  centre  of  the  wheel  of  75  teeth  to  the  working  part  of 
any  tooth  in  it,  is  3  inches  and  47  hundred  parts  of  an  inch ; 
and  from  the  centre  of  the  wheel  of  33  teeth  to  the  working 
part  of  either  of  its  teeth,  is  1  inch  and  53  hundred  parts  of  an 
inch.  James  Ferguson. 

July  2iih,l76Q." 

(Also,  see  "  Select  Mechanical  Exercises."     Lond.,  pp.  42 — 44). 
Our  next  note  for  17G6  records  the  death  of  the  Reverend 
Dr.  Birch,  Secretary  of  the  Royal  Society,  Ferguson's  intimate 
and  influent ial  friend,  as  he  has  been  designated,  whose  death  ' 
was  greatly  regretted  by  Ferguson.^^* 

Universal  Dialling  Cylinder. — Towards  the  end  of  the 
year  1766,  Ferguson  appears  to  have  invented  and  made  his 
celebrated  Universal  Dialling  Cylinder.  In  the  Memoir,  by 
himself,  it  will  be  recollected  that,  after  mentioning  that  the 
EcUpsareon  was  the  best  machine  he  ever  contrived,  he  says, 
"  my  next  best  contrivance  is  the  Universal  Dialling  Cylinder 
— tlie  instrument  now  under  consideration.  The  following 
description  and  figure  of  this  Cylinder  are  taken  from  his 
"  Supplement  *'  to  "  Lectures  on  Select  Subjects."  ^^^* 

2M  The  Reverend  Thomas  Birch,  D.  D. ,  died  in  1 766,  aged  61  years.  He  wjis 
the  author  of  **  Tlie  History  of  the  Royal  Society  of  Loudon,"  in  which  the  most 
considerable  of  those  papers  commuuioated  to  tlrie  Society,  which  have  not  U'en 
iiublishe<l,  are  inserted,  4  vols.  Lond.,  1756,  &c.  Ferguson  appears  to  havo 
become  acquainted  with  Dr.  Birch  alxiut  the  year  1750. 

*5«  The  Dialling  Sphere  was  sold  in  July,  1806,  at  the  public  sale  of  the  As- 
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"  In  the  annexed  figure,  A  B  G  D  represents  a  cylindrical 
ffltksa  tube,  closed  at  both  ends  with  brass  pUtea,  and  having  a 
wire  or  ajtis  E  F  O  fixed  in  the  centres  of  the  brass  at  top  and 
bottom.  This  tube  is  fixed  to  a  horizontal  board  H,  and  its 
axis  makes  an  angle  with  the  board  equal  to  the  angle  of  the 
Earth's  axis,  with  the  horizon  of  any  given  place,  for  which  tbe 
cylinder  is  to  serve  as  a  dial  And  it  must  be  set  with  its  axii 
parallel  to  the  axis  of  the  world  in  that  place,  the  end  E  point- 
ing to  the  elevated  pole ;  or,  it  may  be  made  to  move  upon  a 
joint ;  and  then  it  may  be  elevated  for  any  particular  latitude 


'■  There  are  24  straight  liucN.  drawn  with  a  diamond,  on  the 
outside  of  the  glass,  ecpiidistant  from  each  other,  and  all  i>f  them 
))iirallel  to  the  axix.  llicse  arc  the  hour-lines ;  and  the  hnur^ 
arc  set  to  tbem  as  in  the  figure  :  the  XII  next  B  standi  fur 
mirlnight,  and  the  opposite  XII,  next  the  board  H,  stands  fi>r 
mid-day  or  noon. 

"  The  axis  being  elevated  to  the  latitude  of  the  place,  and  tlic 
foot-board  set  truly  level,  with  the  black  line  along  its  mi<Mlo 

troiiomical  anil  JUthetnatti'a]  callcvtion  of  tbc  lata  Alrxandpr  AnWrt,  Eit\., 
lli(!lilmry  House.  Jsliiitftnn.  It  was  wild  on  the  third  day  of  thf  ulf  (TowdiT, 
2ad  July,  1S06),  and  i»  tliua  eiiteri'il  iu  n  iiriced  L'lUlusue  of  M«»n.  Leigfa  k 
Sothi'liy:— 

"  Third  day'i  .SWe— Catalogue,  [■.  14— l>)t  195.— Feivu*oa'a  Diallinft  Splwri 
and  a  j)icc«  of  Hruu  MiKliiiiery  in  h  woodeD  fmuo — thi*  lut  wld  for  ill  im. 
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in  the  plane  of  the  meridian,  and  the  end  N  toward  the  north ; 
the  axis  E  F  G  will  serve  as  a  stile  or  gnomon,  and  cast  a  sha- 
dow on  the  hour  of  the  day,  among  the  parallel  hour  lines,  when 
the  Sun  shines  on  the  machine.  For,  as  the  Sun  s  apparent 
diurnal  motion  is  equable  in  the  heavens,  the  shadow  of  the  axis 
will  move  equably  in  the  tube ;  and  will  always  fall  upon  that 
hour-line  which  is  opposite  to  the  Sun  at  any  given  time. 

"  The  brass  plate  A  D,  at  the  top,  is  paiallel  to  the  equator, 
and  the  axis  E  F  G  is  perpendicular  to  it.  If  right  lines  be 
drawn  from  the  centre  of  this  plate,  to  the  upper  ends  of  the 
equidistant  parallel  lines  on  the  outside  of  the  tube  ;  these  right 
lines  will  be  the  hour-lines  on  the  equinoctial  dial  A  D,  at  15 
degrees  distant  from  each  other ;  and  the  hour-letters  may  be 
set  to  them  as  in  the  figure.  Then,  as  the  shadow  of  the  axis 
within  the  tube  comes  on  the  hour-lines  of  the  tube,  it  will 
cover  the  like  hour-lines  on  the  equinoctial  plate  A  D. 

"  K  a  thin  horizontal  plate  e/  be  put  within  the  tube  so  as  its 
edge  may  touch  the  tube  all  round ;  and  right  lines  be  drawn 
from  the  centre  of  that  plate  to  those  points  of  its  edge  which 
are  cut  by  the  parallel  hour-lines  on  the  tube ;  these  right  lines 
will  be  the  hour-lines  of  a  horizontal  dial,  for  the  latitude  to 
which  the  tube  is  elevated.  For,  as  the  shadow  of  the  axis 
comes  successively  to  the  hour-lines  of  the  tube,  and  covers 
them,  it  will  then  cover  the  like  hour-lines  on  the  horizontal 
plate  efy  to  which  the  hours  may  be  set,  as  in  the  figure. 

"  If  a  thin  vertical  plate,  g  c,he  put  within  the  tube,  so  as  to 
front  the  meridian,  or  12  o'clock  line  thereof,  and  the  edge  of 
this  plate  touch  the  tube  all  round ;  and  then,  if  right  lines  be 
drawn  from  the  centre  of  the  plate  to  those  points  of  its  edge 
which  are  cut  by  the  parallel  hour-lines  on  the  tube ;  these  right 
lines  will  be  the  hour-lines  of  a  vertical  south  dial ;  and  the 
shadow  of  the  axis  will  cover  them  at  the  same  times  when  it 
covers  those  of  the  tube. 

"  If  a  thin  plate  be  put  within  the  tube,  so  as  to  decline,  or 
incline,  or  recline,  by  any  given  number  of  degrees,  and  right 
lines  be  drawn  from  its  centre  to  the  hour-lines  on  the  tube ; 
these  right  lines  will  be  the  hour-lines  of  a  declining,  inclining, 
or  reclining  dial,  answering  to  the  like  number  of  degrees,  for 
the  latitude  to  which  the  tube  is  elevated. 

"  And  thus,  by  this  simple  machine,  all  the  principles  of  dial- 
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ling  are  made  very  plain,  and  evident  to  the  sight  And  the 
axis  of  the  tube  (which  is  parallel  to  the  axis  of  the  world  in 
every  latitude  to  which  it  is  elevated)  is  the  stile  or  gnomon  for 
all  the  different  kinds  of  Sun-dia]& 

"  And  lastly,  if  the  axis  of  the  tube  be  drawn  out,  with  the 
plates  A  D,  «/,  and  g  c  upon  it,  and  set  up  in  sunshine,  in  the 
same  position  as  they  were  in  the  tube,  you  will  have  an  equi- 
noctial dial  A  D,  a  horizontal  dial  ef,  and  a  vertical  south  dial 
g c;  on  all  which,  the  time  of  the  day  will  be  shown  by  the 
shadow  of  the  axis  or  gnomon  E  F  G. 

"  Let  us  now  suppose  that,  instead  of  a  glass  tube,  A  B  C  D 
is  a  cylinder  of  wood ;  on  which  the  24  parallel  hour-lines  are 
drawn  all  around,  at  equal  distances  from  each  other ;  and  that 
from  the  points  at  top,  where  these  lines  end,  right  lines  are 
drawn  toward  the  centre,  on  the  flat  surface  A  D.  These  right 
lines  will  be  the  hour-lines  on  an  equinoctial  dial,  for  the  lati- 
tude of  the  place  to  which  the  cylinder  is  elevated  above  the 
horizontal  foot  or  pedestal  H ;  and  they  are  equidistant  from 
each  other,  as  in  Fig.  2,  which  is  a  full  view  of  .the  flat  suiiiMe 
or  top  AD  of  the  cylinder,  seen  obliquely  in  Fig.  1.  And  the 
axis  of  the  cylinder  (which  is  a  straight  wire  E  F  G  all  down  it* 
middle)  is  the  stile  or  gnomon,  which  is  perjK?ndicular  to  tlie 
plane  of  the  equator. 

"  To  make  a  horizontal  dial,  by  the  cylinder,  for  any  latitude 
to  which  its  axis  is  elevated ;  draw  out  the  axis  and  cut  the  rv- 
Under  quite  throufrh,  as  at^A/r/,  parallel  to  the  horizontal 
Iward  H,  and  take  off  the  top  part  eAD/e;  and  the  section 
^hfgc  will  be  of  an  elliptical  form,  as  in  Fijj.  3.     Then,  fmm 


Fi«.  2. 


Fig.  3. 


•  \ 


» -«• 


.  .^ 

the  points  of  this  section  (on  the  remaining  part  e  B  cf)  wbn' 
the*  parallel  lines  on  the  outside  of  the  cylinder  meet  it.  dm* 
right  lines  to  the  centre  of  the  section ;  and  they  will  lie  the 
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true  hour-lines  for  a  horizontal  dial,  hs  abcda  Fig.  3,  in  wliich 
may  be  included  in  a  circle  drawn  on  that  section.  Then  put 
the  wire  into  its  place  again,  and  it  will  be  a  stile  for  casting  a 
shadow  on  the  time  of  the  day,  on  that  dial.  So,  E  (Fig.  3)  is  the 
stile  of  the  horizontal  dial,  parallel  to  the  axis  of  the  cylinder. 

"  To  make  a  vertical  south  dial  by  the  cylinder,  draw  out  the 
axis,  and  cut  the  cylinder  perpendicularly  to  the  horizontal 
board  H,  as  at  (7  i  C  A;  (jr,  beginning  at  the  hour-line  (B  g  e  A)  of 
XII,  and  making  the  section  at  right  angles  to  the  line  S  H  N 
on  the  horizontal  board.  Then,  take  off  the  upper  part  </  A  D  C, 
and  the  face  of  the  section  thereon  will  be  elliptical,  as  shown 
in  Fig.  4.  From  the  points  in  the  edge  of  this  section,  where 
the  parallel  hour-lines  on  the  round  surface  of  the  cylinder  meet 
it,  draw  right  lines  to  the  centre  of  the  section ;  and  they  will 
be  the  true  hour-lines  on  a  vertical  direct  south  dial,  for  tlio 
latitude  to  which  the  cylinder  was  elevated :  and  will  appear  as 
in  Fig.  4,  on  which  the  vertical  dial  may  he  made  of  a  circular 
shape,  or  of  a  square  shape,  as  represented  in  the  figure.  And 
F  will  be  its  stile  parallel  to  the  axis  of  the  cylinder. 

*'  And  thus,  by  cutting  the  cylinder  any  way,  so  as  its  section 
may  either  incline,  or  decline,  or  recline,  by  any  given  number 
of  degrees ;  and  from  those  points  in  the  edge  of  the  section 
where  the  outside  parallel  hour-lines  meet  it,  draw  right  lines 
to  the  centre  of  the  section  ;  and  they  will  be  the  true  hour-lines, 
for  the  like  declining,  reclining,  or  inclining  dial.  And  the  axis 
of  the  cylinder  will  always  be  the  gnomon  or  stile  of  the  dial. 
For,  whichever  way  the  plane  of  the  dial  lies,  its  stile  (or  the 
edge  thereof  that  casts  the  shadow  on  the  hours  of  the  day) 
must  be  parallel  to  the  Earth's  axis,  and  point  toward  the 
elevated  pole  of  the  heavens."  (Vide  ''A  Supplement  to  Mr. 
Ferguson  8  Book  of  Lectures  on  Mechanics,"  Scq.  Lond.,  17<>7, 
pp.  42—48). 

This  descriptive  account  of  the  Universal  Dialling  Cvlinder, 
accompanied  with  drawings,  was  sent  to  the  Royal  Society,  and 
read  before  that  body  on  2d  July,  VJiu.  In  the  records  of  the 
Society  the  piper  is  entitled, 

"A  New  Method  of  Constructing  Sun-Dials  for  any  ^ven  L#jiti- 
tude,  with  the  assistance  of  Dialling  Seniles,  or  Lo^rithniic  Calcu- 
lation. Read  before  the  Royal  Society  on  2d  July,  17H7."  S<»e 
PhiL  Trans.,  vol.  57,  p.  3H9 ;  also.  Gentleman's  Majjazine  for  Maix'h, 
1769,  where  an  engraving  ami  description  ai-e  given. 
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The  Editor  of  the  "  Gentleman's  Magazine/'  for  March,  1769, 
after  announcing  the  publication  of  Ferguson's  new  method  of 
constructing  Sun-dials,  says,  "  This  is  (like  all  Mr.  Ferguson's 
performances)  very  simple,  very  ingenious,  and  explained  with 
such  perspicuity,  that  to  read  English  is  all  that  is  necessary  to 
understand  it ;  and  consequently,  all  who  read  this  article  wili 
be  able  to  make  a  Dial  It  is,  however,  necessary  to  insert  the 
cut  to  which  this  article  refers,  for  illustration,  which  perh^is 
in  a  future  number  we  may  do,  and  insert  this  curious  and  use- 
ful culicle  at  length."  (Qentloman's  Magazine  for  March,  1769, 
voL  39,  p.  101 ;  also,  voL  39,  pp.  143,  144,  where  it  is  inserted 
with  copperplate  illustrations). 


Tables  of  Specific  Gravity,  and  Force  of  the  Wind.— 
The  following  Tables  appear  to  have  been  computed  and  com- 
piled by  Ferguson  sometime  in  the  year  1766. 


A  Table  of  the  Specific  Gravitira 

OF  Bodies. 

Troy  Weight       | 

Avoird.        | 

Compar 

A  f*nKi<*  ini*h  nt 

•tire 
Weight. 

^V  LUUlk   AUiiU   Vk           1 

OI. 

pw. 

RT. 

OE. 

drams. 

Very  fine  Gold, 

10 

7 

4-45 

11 

5-85 

19-639 

Standard  Gi)ld, 

I) 

10 

6-06 

10 

14-88 

18-887 

Guinea  Gold, 

y 

7 

1718 

10 

4-76 

17-793 

Quicksilver, 

7 

3 

4-39 

7 

1316 

13-565 

Lead, 

5 

10 

16-32 

6 

8-86 

11-325 

Pure  Silver, 

5 

17 

0-(K) 

6 

6-69 

11-090 

Standard  Silver, 

5 

11 

3-25 

6 

1-55 

io-5:m 

Copper, 

4 

14 

22-62 

5 

3-33 

9-(MM» 

Plate  Brass, 

4 

8 

2-05 

4 

13-31 

8-;W4 

Cast  Brass, 

4 

5 

10-76 

4 

10-C>8 

6-OlH 

Steel, 

4 

2 

20-21 

4 

8-71 

7-835 

Block  Tin, 

3 

17 

5-52 

4 

3-99 

7-32<» 

Diamond, 

1 

16 

2107 

1 

13-35 

3-4(Nt 

Fine  Marble, 

1 

8 

14-11 

1 

9-30 

2-71n 

Common  Gljiss, 

1 

5-20 

1 

7-88 

2-570 

Alabaster, 

0 

19 

18-43 

1 

2-03 

1-873 

Dr}'  Ivorj', 

0 

10 

5-83 

1 

0-89 

l-82:j 

Dry  Boxwood, 

0 

10 

20-77 

0 

9-54 

1-201 

Sea  Water, 

0 

10 

20-51 

0 

9-51 

H«5 

Common  Water, 

i) 

10 

1318 

0 

9-23 

HMJO 

P^  Wine, 

0 

10 

11-42 

0 

9-20 

-993 

Proof  Spirits, 

0 

9 

10-73 

0 

8-62 

-9;u 

Pure  Spirits, 

0 

9 

3-27 

0 

8t>2 

•866 

ilSther, 

0 

7 

14-(K) 

0 

7-46 

•72t) 

Cork, 

0 

2 

12-77 

0 

2-21 

•24<» 

Air, 

0 

0 

0-25 

0 

0-009 

nKU 
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Take  away  the  decimal  points  from  the  numbers  in  the  right 
hand  column,  and  reckon  them  to  be  whole  numbers ;  and  thev 
will  show  how  many  Avoirdupois  ounces  are  contained  in  a 
cubic  foot  of  each  of  the  above  bodies  in  the  Table."  (Tables 
and  Tracts,  p.  237;  MS.  "Common  Place  Book,"  p.  236,  Col. 
Lib.  Edin.) 


A  Table  of  the  different  Velocities 
AND  Forces  of  the  Winds. 

Velocity  of 
the  Wind. 

Perpendi- 
cular force 

on  one 
foot  Area, 
in  Pounds 
Avoir- 
dupois. 

Common  appellations  of 
the  forcen  of  Winds. 

MUes 

in 

one 

Hour. 

Feet 

in  one 

Second. 

1 

2 

3 

4 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

60 

80 

100 

•1-47 

2-93 

4-40 

5-87 

7-33 

14-67 

2200 

29-33 

36-67 

44-00 

51-33 

58-67 

6600 

73-33 

88-00 

117-33 

146-70 

•(^)5 

•020 

•044 

•079 

•112 

•492 

1107 

1  ^968 

3075 

4-428 

6027 

7-872 

9-963 

12-300 

17-712 

31-488 

49200 

Not  i>erc^pti))lc. 
/  Just  pcrt'cptiblp. 

i  Gentle  pleasant  Wind. 

>  Pleasant  hri.sk  Gale. 

[  Very  brisk. 

i  Hijjrh  Winds. 

Very  high. 

A  stonn  or  tempest. 

A  pfreat  stonn. 

A  hurricane.                       i 

A  hurriciine  that  tears  up  ! 
trees,  and  carriers  build- 
ings, &(•.,  before  it. 

1 

The  force  of  the  Wind  is  as  the  scjuare  of  its  velocity. 


That  the  Force  of  the  Wind  is  as  the  sciuare  of  its  velocity,  I 
have  often  proved  by  experiments  made  on  my  Whirling  Table. 

James  Ferousox. 

I/ONDON,  1766." 

(Tables  and  Tracts,  p.  238 ;  MS.  "  Common  Place  Book,"  Col. 
Lib.  Edin.,  p.  74). 


"On  Pumps,  and  Directions  for  Pump  MAKEiia — The  fol- 


332 


EXTENDED  MEMOIR  OF 


lowing  paper  on  Pumps,  &c.,  appears  to  have  been  partly  writ- 
ten in  1765,  but  not  completed  until  near  the  end  of  1766. 

"  In  all  pumps/'  says  Ferguson,  **  the  pressure  of  the  oolumn 
of  water,  or  its  weight  felt  by  the  working  power,  when  raised 
to  any  given  height  above  the  surface  of  the  well,  is  in  propor- 
tion to  the  height  of  the  column,  considered  throughout,  as  if 
it  were  equal  in  diameter  to  that  part  of  the  bore  in  which  the 
piston  or  bucket  works. 

The  advantage  or  power  gained  by  the  handle  of  the  pump 
is  the  same  as  in  the  common  lever ;  that  is,  as  great  as  the 
length  from  the  axis  of  the  handle  to  its  end  where  the  power 
is  applied,  exceeds  the  length  of  the  other  part  of  the  handle, 
from  the  axis  on  which  it  turns  to  the  pump-rod  wherein  it  w 
fixed,  for  lifting  the  piston  and  water. 

In  the  making  of  pumps,  the  diameter  of  the  bore  where  the 
bucket  works  should  be  proportioned  to  the  height  which  the 
pump  raises  the  water  above  the  surface  of  the  well,  bo  that 
a  man  of  ordinary  strength  might  work  all  pumps  equally  easy, 
let  their  heights  be  what  they  may.    The  annexed  Table  shows 


A  Table  for  Pump-makers. 


55 

f)5 
70 
75 

85 


205 
2KJ 
2-71 
2r.2 
2-53 
2-4  \ 


( 

Height  of  the 

pump  al)ove  the 

surface  of  the 

Well. 

Diameter  of  the 

bore  where  the 

Piston  workK. 

Water  cliwharg- 

eH  in  a  minute 

in  (Mlona  and 

PintK. 

Feet. 

Inches. 

(ral.       PintH. 

10 

6-93 

HI.          «. 

15 

5fi5 

54.         4. 

20 

400 

40.         7. 

25 

4-38 

32.         «. 

30 

4(H) 

27.         2. 

35 

3-70 

23.         3. 

40 

3-47 

20.         4. 

45 

3-2f) 

■     IK          1. 

50 

310 

1«.         3. 

14. 

i .       i 

13. 

5. 

12. 

4. 

11. 

1      10. 

1 . 

'     10. 

1 

2. 

Jamkh  Fkrch'hon. 

LoNDox,  Nor.  iTHTi 
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how  this  may  be  done,  and  what  quantities  of  water  may  be 
raised  in  a  minute  by  one  man,  supposing  the  handle  of  the 
pump  to  be  a  lever  increasing  the  power  five  times. 

N.B. — In  my  book  of  Lectures,  pag.  75,  last  paragraph,  and 
line  3  of  column  1,  in  pag.  76  for  bucket,  read  surface  of  the 
water  in  the  well 

1st,  Find  the  given  height  of  pump,  in  the  ttrst  column  of 
the  Table;  and  against  it  in  the  second  column,  you  have  the 
diameter  which  the  bore  must  be  of  in  inches  and  hundredth 
parts  of  an  inch. 

2d,  In  the  third  column,  you  have  the  quantity  of  water  in 
English  gallons  and  pints,  that  a  man  of  common  strength  can 
raise  to  that  height  in  a  minute. 

With  respect  to  the  power  required  to  work  the  pump,  or 
the  quantity  of  water  discharged  thereby,  it  matters  not  what 
the  diameter  of  the  bore  be  in  any  other  part  than  that  where- 
in the  piston  or  bucket  works."     ("  Tables  and  Tracts."     Lond., 

1767,  pp.  230—232). 

Model  of  Blakey^s  Engine. — According  to  one  of  our  notes, 
we  find  that  in  the  year  1766,  Mr.  Blakey,  the  inventor  of  an 
"  Engine  for  Raising  Water,"  waited  on  Ferguson  with  a  work- 
ing mcxlel  of  his  engine,  and  set  it  in  motion  before  him — ^the 
engine  was  not  i>erfected ;  but  such  as  it  was,  Ferguson  seems 
to  have  been  pleased  with  its  action,  and  obtained  leave  from 
its  inventor  to  make  a  model  of  it  to  be  shown  in  his  lectures 
— a  model  appears  to  have  been  accordingly  made  in  the  same 
year.  In  his  MS.  "C<:)mmon  Place  Book,"  Ferguson  gives  a 
lengthened  description  of  this  engine,  accompanied  with  a  large 
drawing  in  Indian  ink.  Two  years  after  making  his  m<xlel  he 
appears  to  have  got  tired  of  waiting  for  Blakey  jyerfectln(/  his 
engine,  as  we  find  at  the  conclusion  of  his  description,  dated 

1768,  a  note  as  follows  : — 

"  Mr.  Blakey  has  been  upwards  of  two  years  about  this  Simple  Machine, 
and  has  never  yet  finished  one  to  work.  If  I  live  till  he  does,  I  sliall  give 
an  account  of  it  on  the  following  page.  James  Ferguson. 

Nov.  16/A.  1763." 

See  MS.  "Common  Place  Book,"  pp.  80,  81  ;  and  "Select  Mechjuiical 
Exercises,  pp.  107 — 1()9. 

Ferguson  died  in  1776 — just  eight  years  after  the  date  of 
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this  note — and  as  there  is  no  second  "  account  of  U  on  th/Bfctr 
lowvug  page  "  of  his  "  Common  Place  Book,**  it  is  to  be  inferred 
that  Blakey  never  perfected  his  engine,  at  least  in  Ferguson's 
time. 

Ferguson  removes  from  Mortimer  Street. — Sometime 
during  the  year  1766,  Ferguson  removed  from  Mortimer  Street, 
Cavendish  Square,  to  No.  4  Bolt  Court,  Fleet  Street,  which 
proved  his  Ultima  Dormis.     (See  date  1776). 

On  the  Tides. — We  have  two  papers,  in  the  autograph  of 
Ferguson,  on  the  Tides.  The  following  is  a  copy  of  the  most 
interesting  one : — 

"  On  the  Cause  of  the  Ebbing  and  Flowing  of  the  Sea  at  the 
same  time  on  Opposite  sides  of  the  Earth. 

The  reason  why  the  tides  rise  on  the  side  of  the  Earth  which 
is  at  any  time  turned  towards  the  Moon,  is  plain  to  every  one; 
because  her  attraction  must  occasion  a  swelling  of  the  waters 
toward  her  on  that  side ;  but  the  cause  of  so  great  a  swell,  at 
the  same  time,  on  the  opposite  side  of  the  Earth,  which  is  then 
turned  away  from  the  Moon,  has  been  very  hard  to  account  for ; 
because  the  rising  of  the  tide  there  is  in  a  direction  quite  con- 
trary to  the  attraction  of  the  Moon.  But  this  difficulty  is  im- 
mediately removed,  when  we  consider,  that  all  bodies  moving 
in  circles  have  a  centrifugal  force,  or  constant  tendency  to  fly 
off  from  the  centres  of  the  circles  they  describe ;  and  this  cen- 
trifugal force  is  always  in  proportion  to  the  distance  of  the 
body  from  the  centre  of  its  orbit,  and  the  velocity  with  which 
it  moves  therein ;  when  the  body  is  large,  the  side  of  it  which 
is  farthest  from  the  centre  of  its  orbit  will  have  a  greater  degree 
of  centrifugal  force  than  the  centre  of  the  body  has ;  and  the 
side  of  it  which  is  nearest  the  centre  of  its  orbit  will  have  a  le« 
degree  of  centrifugal  force  than  its  centre  has. 

As  the  Moon  goes  round  the  Earth  every  month  in  her  orbit, 
the  Earth  also  goes  round  an  orbit  every  month,  which  is  as 
much  less  than  the  quantity  of  matter  in  the  Earth,  which  is 
40  times.  For,  by  the  laws  of  nature,  when  a  small  body  moves 
round  a  great  one,  in  free  and  open  space,  both  these  bodies 
must  move  round  the  common  centre  of  gravity  between  them. 

The  Moon's  mean  distance  from  the  Earth's  centre  is  24O.00(* 
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English  miles :  divide  therefore  this  distance  by  40,  the  differ- 
ence between  the  quantity  of  matter  in  the  Earth  and  Moon, 
and  the  quotient  will  be  6000  miles,  which  is  the  distance  of 
the  common  centre  of  gravity  (between  the  Earth  and  Moon) 
from  the  centre  of  the  Earth. 

Now,  as  the  Earth  and  Moon  move  roimd  the  common  centre 
of  gravity  between  them,  once  every  month,  'tis  plain,  that 
whilst  the  Moon  moves  round  her  orbit,  at  240,000  miles  from 
the  Earth's  centre,  the  centre  of  the  Earth  describes  a  circle  of 
6000  miles  radius,  round  the  centre  of  gravity  between  the 
Earth  and  the  Moon,  the  Moon's  attraction  balancing  the  cen- 
trifugal force  of  the  Earth's  at  its  centre. 

The  diameter  of  the  Earth  is  8000  miles,  in  round  numbers, 
and  consequently  its  semi-diameter  is  4000 ;  so  that  the  side  of 
the  Earth,  which  is  at  any  time  turned  toward  the  Moon,  is 
4000  miles  nearer  the  common  centre  of  gravity  between  the 
Earth  and  Moon  than  the  Earth's  centre  is ;  and  the  side  of 
the  Earth  which  is  then  farthest  from  the  Moon,  is  4000  miles 
farther  from  the  centre  of  gravity  between  the  Earth  and  Moon 
than  the  Earth's  centre  is  at  that  time. 

Tlierefore,  the  radius  of  the  circle  described  by  the  parts  of 
the  Earth  which  come  about  toward  the  Moon,  by  the  Earth's 
diurnal  motion,  is  2000  miles ;  the  radius  of  the  circle  described 
by  the  Earth's  centre  is  6000 ;  and  the  radius  of  the  circle  de- 
scribed by  those  parts  of  the  Earth  which,  in  revolving  on  its 
axis,  are  furthest  from  the  Moon,  is  10,000  miles. 

The  centrifugal  forces  of  the  different  parts  of  the  Earth 
being  directly  as  their  distances  from  the  al3ove-mentioned 
common  centre  of  gravity,  round  which  both  the  Earth  and 
Moon  move,  these  forces  may  be  expressed  by  2000  for  the  side 
of  the  Earth  nearest  the  Moon,  by  6000  for  the  Earth's  centre, 
and  by  10,000  for  the  side  of  the  Earth  which  is  farthest  from 
the  Moon.  But  the  Earth's  attraction  is  greatest  on  the  side  of 
the  Earth  next  her,  where  the  centrifugal  force  or  tendency  to 
fly  off  from  the  common  centre  of  gravity  (and  consequently, 
from  the  Moon)  is  least ;  and  therefore,  the  tides  must  rise  on 
the  side  of  the  Earth  which  is  nearest  the  Moon,  by  the  excess 
of  the  Moon's  attraction. 

As  her  attraction  balances  the  centrifugal  force  at  the  Earth's 
centre,   'tis   plain  that  the  centrifugal  force  of  the  side  of  the 
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Earth  which  is  farthest  from  the  Moon,  is  greater  than  her 
attniction ;  and  therefore,  the  tides  will  rise  as  high  upon  that 
side  from  the  Moon,  by  the  excess  of  the  centrifugal  force,  as 
they  rise  on  the  side  next  her  by  the  excess  of  her  attraction. 

And  a.s  the  Earth  is  in  constant  motion  on  its  axis,  so  as  that 
any  given  meridian  revolves  from  the  Moon  to  the  Moon  again 
in  24  hours,  50^  minutes,  each  place  will  come  to  the  two  emi- 
nences of  water,  under  and  opposite  to  the  Moon,  in  24  hours, 
50J  minutes,  or  have  two  tides  of  flood  and  two  of  ebb  in  tliat 
time.  For,  as  much  as  the  waters  rise  above  the  common  level 
of  the  surface  of  the  sea,  under  and  opposite  to  the  Moon,  so 
nuich  they  must  fall  below  that  level  half  way  between  the 
highest  places ;  or  at  90  degrees  from  them. 

On  these  principles,  it  is  equally  easy  to  account  for  the  ris- 
ing of  the  tides,  at  the  same  time,  on  both  sides  of  the  Earth ; 
and  this  rising  is  made  evident  to  sight  in  my  Lecture  on  the 
central  forces;  and  the  principles  on  which  it  depends  are 
made  obvious  to  the  understandings  of  all  observ'ers." 

James  Ferguson. 

London,  Sep.  ith^  1766. 

See  also  Tables  and  Tracts,  i)p  303—309. 

We  may  liere  observe,  tliat  Ferguson,  in  this  jiaper,  gives  4<» 
as  the  number  of  times  that  the  solid  contents  of  the  Eiirth  ex- 
ceed that  uf  the  Moon.  This  is  an  error;  for  the  mass  of  lli«r 
Earth  is  41)  times  the  nuiss  of  the  Moon. 

All  globular  b(Klies  are  to  each  other  as  the  cubes  of  their 
diameters.  The  Eai-th  is  7,912  miles  in  diameter,  the  Moon  2,1*»<* 
miles;  therefore,  accordmg  to  the  rule.  ^yj;^^gj-5j^jj^^  1-^-=.,-^-^, 
and  4952891745l>^s- 10077f)9()000  =  49)  times  nearly,     AU. 
he  makes  the  distance  of  the  common  centre  of  gravity  l>etwi*eii 
the  Earth  and  Moon  0000  miles  from  the  Earth's  centre,  wherva* 
the  di.stance  is  only  4800  miles;   but  assimiing  the  40  ami  tlit 
240,000  to  be  correct,  0000  miles  would  ni>t  be  the  result.    Lt'^ 
(/  =  240,000,  ./•  =  distance   of  the  centre  of  gravity  from  tlit- 
Earth's   centre.      Now,   from    the    principles    of   the    lever,  an 
e<juilibriuni    can   only   take   place   when   mass  of  the   Eartli^ 
Moon's  mass  : :  a — w  :x,  that  is,  when  \  :  ^\:  a — x :  u\  from  whifl' 
we  find  ./•  =  i\  =  585;^ J ]  miles  (240000-41  =  58535  j).     if  Vf 
ap])ly  the  same  rule  to  the  true  mass  49,  then  the  49  beci'int'^ 
j'^,  that  is,  240,000  -^  50  =  4800  miles,  the  distance  of  the  o'UJ- 
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mon  centre  of  gravity  from  the  Earth*s  ceutre,  as  given  above. 
This  centre  of  gravity  is  therefore  844  miles  distant  from  the 
surface  of  the  Earth — in  a  straight  line  always,  with  the  centre 
of  the  Moon. 


Barometer  Table. — ^The  following  Table  by  Ferguson,  is 
copied  from  the  original,  in  our  collectioa  It  appears  to  have 
been  computed  and  written  about  the  end  of  the  year  1766  : — 

"  A  Table, 

Showing  the  height  to  which  a  Barometer  must  be  raised  above 
the  plane  surface  of  the  Earth,  in  order  that  the  Mercury  may 
stand  at  any  given  height  in  the  Tube, — this  is  shown  in  the 
lirst  part  of  the  Table.  The  second  part  shows  at  what  height 
the  Mercury  will  stand  in  the  Tube,  when  the  Barometer  is 
raised  to  any  given  height  above  the  Earth's  plane  surface. 


1 

1 

1 
« 

Part  L 

1            Part  II. 

1 

HeUht 
of  the 

Height  of  the  Baro- 
meter in  feet  above 

Height  of  the 
1     Bjm)meter 
above  the  Earth. 

Height 
of  the 

Mercury 
in  inches. 

the  Earth's  plane 
surface.            \ 

Mercury 
in  inches. 

30-000 

Feet    0 

Feet     0 

30-00 

29-000 

915 

1000 

28-91 

28-000 

1862 

2000 

27-86 

27-000 

2844 

3000 

26-85 

26-000 

3863 

40U0 

25-87 

26-000 

4922 

5000 

24-93 

20000 

10947 

Milks    1 

24-67 

15-000 

18715 

2 

20-29 

10-000 

29662 

3 

16-68 

6-000 

48378 

4 

13-72 

1-000 

91831 

5 

11-28 

0-6 

110547 

10 

4-24 

0-25 

129262 

20 

1-60 

0-1 

153120 

25 

0-95 

0-001 

216480 

30 

0-23 

0-000 

279840 

40 

0-08 

By  the  first  part  of  this  Table,  and  a  common  Barometer  or 

Weather  Glass,  the  perpendicular  height  of  a  hill  above  the  plane 

surface  of  the  Earth  may  be  nearly  found.     Thus,  suppose  the 

Mercury  was  observed  to  stand  at  30  inches  in  the  Tube  when 

2u 
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at  the  foot  of  the  hill,  and  at  27  inches  when  carried  up  to  the 
top :  against  this  sinking  of  three  inches,  you  have  2844  feet 
(or  948  yards)  for  the  perpendicular  height  of  the  hiU.  The 
second  part  is  too  plain  to  need  any  description  or  example. 

James  Ferguson. 

London,  17M." 
(See  also  MS.  "  Common  Place  Book,"  CoL  Lib.  Edin.,  p  82 ; 
"  Tables  and  Tracts,"  pp  294,  295 ;  and  *'  Select  Mechanical 
Exercises,"  p.  121,  for  a  more  extended  and  complete  Table. 

1767. 
Bath  and  Bristol  Lectures. — Ferguson,  in  the  beginning 
of  January,  1767,  left  London  for  Bath  and  Bristol  to  deliver 
several  Courses  of  Philosophical  Lectures,  in  these  cities,  illus- 
trated by  his  now  very  extensive  apparatus.  In  the  Bath 
Chronicle  (deposited  in  the  British  Museum),  for  January,  Feb- 
ruary, and  March,  1767,  are  the  following  advertisements : — 

"Bath,  Jaiiif.  22rf,  1767. 

*'  Mr.  Ferguson  gives  notice  that  his  Second  Course  of  Lecttres  od 
ExrERiHENTAL  Philosopht  and  Astronomy,  will  begin  this  day,  preciseh 
at  Twelve  o'clock  at  the  Lamb  Inn,  in  Stall  Street,  and  be  continued 
every  day  afterward  (Sundays  excepted),  at  the  same  hour,  till  the  whole  be 
finished.  Subscribers  pay  a  Guinea  each  for  the  whole  course,  which  consists 
of  Twel\'e  Lectures.  Non-subscribers  pay  Half-a-Crown  each  for  evenr 
Lecture  thev  attend. 

If  those  who  sometime  ago  proposed  to  subscribe  for  an  Evening  Colrsi, 
still  intend  to  do  it,  they  are  desired  to  fill  up  the  subscription  at  the  Lamb 
Inn  by  Saturday  next  at  Twelve  o'clock  ;  for  if  they  delay  it  any  longer, 
Mr.  Ferguson  must  then  begin  to  pack  uj)  his  apparatus  gradually,  as  he  hii 
done  with  its  different  parts,  in  order  to  send  it  to  London  when  the  preseui 
Course  is  over. 

N.B. — No  Grold  will  be  changed  at  the  Lecture  Room.'* 

Pope's  "Bath  Chronicle,  Jan.  22d,  ITHT." 

It  i.s  doubtful  whether  the  parties,  to  whom  allusion  is  made 
in  the  foregoing  advertisement,  subscnbed  for  an  Evening 
Course ;  but  to  the  same  paper  he  sent  the  following  advertise- 
ment : 

"  Bath,  FSruary  9(/4,  1767. 

"  For  the  last  time  during  the  present  Season,  Mr,  FERor«*os  will 
begin  a  Lecture  on  the  Orrery  at  the  Lamb  Inn,  in  Stall  Strkkt,  »t 
Six  <>*cix>ck  thu  tcming ;  in  which  all  Vicissitudes  uf  Seasons  and  the 
Times,  Causes,  and  Return  of  all  the  Eclipses  of  the  Sun  and  Moon  will 


JAMES  FERGUSON.  339 

be  explained  and  demonstrated  on  the  principles  of  Nature,  together  with 
the  Phenomena  of  Saturn's  Ring.  The  Year  of  our  Saviour's  Cruci- 
fixion will  be  astronomically  ascertained,  and  the  Darkness  at  the  Time 
of  the  Crucifixion  proved  to  have  been  oiU  of  the  Common  Course  of 
Nature, 

^p*  Each  Non  Subscriber  who  attends  this  Lecture  is  to  pay  Half-a- 
Crown ;  and  no  Gold  will  be  changed  at  the  Lecture  Room." 

Pope's  Bath  Chronicle,  February  I2th,  1767. 

The  foregoing  advertisement,  of  date  February  9th,  was  not 
inserted  into  the  Bath  Chronicle  until  the  12th — this  he  notices 
in  his  next  advertisement  in  the  same  newspaper,  as  follows : 

"Batu,  February  I9th,  1767. 

"  Mr.  Ferguson  gives  notice  that  he  will  return  to  this  City,  and  read  a 
Course  of  Lectures  on  Experimental  Puilosophv  and  Astronomy,  any 
Time  before  the  Beginning  of  April  next,  if  Fifty  Persons  will  subscribe  a 
Guinea  each  for  the  same  at  Mr.  Leak's,  Mr.  Frederick's,  or  Mr.  Taylor's, 
Booksellers  in  Bath. 

^ir  The  advertisement  which  appeared  in  last  Thursday's  Paper,  con- 
cerning his  reading  a  Lecture  that  Evening,  was  put  in  by  mistake ;  for  all 
his  Machinery  was  packed  up  before  that  Time,  and  he  was  then  in  Bristol." 

In  order  to  keep  his  name  prominently  before  the  public, 
before  returning  to  Bath  to  deliver  another  Course  of  Lectures, 
he  advertised  two  of  his  works  in  the  Bath  newspaper,  as  fol- 
lows : 

"  Just  Published,  by  Mr.  Ferguson. 

Ist,  Lectures  on  Select  Subjects  in  Mechanics,  Hydrostatics, 
Pneumatics,  and  Optics,  with  the  Use  of  the  Globes;  The  Art  of  Dial- 
ling, and  the  Calculations  of  the  Mean  Times  of  New  and  Full  Moons 
and  Eclipses,  illustrated  with  23  Copperplates  of  the  author's  Machinery 
and  Diagrams.    Price  12s.  6d.  in  Boards,  Quarto. 

2d,  Astronomy  explained  upon  Sir  Isaac  Newton's  Principles,  and 
made  easy  to  those  who  have  not  studied  Mathematics,  to  which  are  added 
— ^The  method  of  finding  the  Distances  of  all  the  Planets  from  the  Sun, 
by  the  Transit  of  Venus,  over  the  Sun's  Disk  in  the  year  1761.  These 
Distances  deduced  from  Observations  of  that  Transit,  and  an  accoimt  of  Mr. 
Horrox's  Observations  of  the  Transit  of  the  year  1639,  Illustrated  with  18 
hrgQ  Copper  Plates;  Price  in  Boards  16s.  6d.     Quarto." 

Ferguson  was  in  Bristol  from  about  12th  February  until 
about  the  beginning  of  April,  1767,  delivering  Courses  of  Lec- 
tures there  to  considerable  audiences;  but  the  Bristol  news- 
papers for  this  period  we  have  been  unable  to  find.  Tlie  fol- 
loMring  is  his  advertisement  in  the  Bath  Chronicle : 
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"  Bath,  March  2Qih,  1767. 

*'  Mr.  Ferguson,  F.R.S.,  will  return  to  this  City  in  the  be^^inning  of  April 
this  year,  and  read  a  Course  of  Twelve  Lectures  on  Expsrimeiital 
Philosophy  and  Astronomy,  if  fifty  Persons  will  subscribe  a  Guinea  eadi 
for  the  same. 

The  principal  subjects  will  be  as  follows : — To  show  how  human  strength 
may  be  assisted  by  art,  and  how  to  construct  Machines  and  Engines  for  thit 
purpose. — To  compute  the  Degree  of  Powers  gained  by  any  Machine  or 
Engine  already  constructed  ;  To  show  the  best  methods  of  making  Cnnitt^ 
Wheel  Carriages,  and  Mills  for  Grinding  Com  and  Sawing  Timber;  all  which 
will  be  exemplified  by  a  great  variety  of  Models.  To  demonstrate  the  sur- 
prising properties  of  water,  by  Hydrostatic  Machines,  and  of  Aib,  by  the 
Air-Pump:  To  construct  Engines  for  raising  Water  to  Gevtlkmbfs 
seats  above  the  Level  of  the  Springs  or  Rivers.  To  expkdn  the  Laws  bj 
which  the  Deity  Regulates  and  Governs  all  the  Motions  of  the  Planet- 
ary System  :  To  represent  the  Motions  of  the  Planets  and  the  Comkts 
by  Machinery:  To  show  the  Causes  of  the  diiSerent  Seasons,  the  Mono» 
and  Phases  of  the  Moon,  The  Harvest  Moon,  The  Tides,  and  all  the 
Eclipses  of  the  Sun  and  Moon,  by  means  of  an  Orrery. 

N.B. — If  the  Subscription  should  not  be  compleat  by  next  Tuesday,  the 
31st  March,  Mr.  Ferguson  will  be  under  the  necessity  of  having  his  a(q[Mia- 
tus  sent  to  London,  as  he  has  been  invited  by  many  gentlemen  to  gire  t 
Course  of  Lectures  there,  and  will  be  obliged  to  go  to  Liverpool  the  latter 
end  of  April  for  the  same  purpose." 

It  is  probable  that  this  advertisement  did  not  succeed,  for  in 
about  a  fortnight  afterwards  we  find  him  again  advertising  in 
the  Bath  Chronicle,  proposing  to  deliver  a  Course  of  Lectures 
in  Bath,  if  only  Twenty-five  subscribe  a  Guinea  each.  Tlie 
advertisement  rs  as  follows : 

"Bath.  April  1(UA,  1767. 

"  Mr.  Fkrquson  gives  notice  that  if  Twe\ty-five  Persons  will  ^ub- 
scribe  a  Guinea  each,  at  Mr.  Leak's,  or  Mr.  Fredericks,  Boolwellers in 
this  City,  by  Tuesday  next,  the  2l8t  lust,  for  a  Course  of  Lectures  •* 
Experimental  Philosophy  and  Astronomy;  he  will  begin  the  first  Lie- 
TURE  of  that  Course  on  Wednesday  the  29th  Inst,  at  Twelve  o'clock  •* 
the  Lamb  Inn,  in  Stall  Street,  and  continue  to  read  every  following  diy 
(Sunday  excepted)  at  the  same  Hour  till  the  Course  be  finished,  unle«  il* 
Coinpjiny  appoint  a  more  convenient  Hour  for  their  attendance.  But  if  ti* 
subscrii)tion  be  not  full  by  the  21st  Inst.,  he  must  then  begin  to  pack  up  ho 
appanitus  in  order  to  send  it  to  London." 

It  is  likely  that  the  Twenty-five  subscribers  were  obtained 
and  that  lie  commenced  his  mid-day  lectures  on  April  H^ 
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Resolving  to   have   evening   lectures,   he   sent  the   following 
advertisement  to  the  Bath  Chronicle  : 

'' Bath,  April  23d,  1767. 

''Mr.  Ferguson  will  begin  a  Lecture  on  the  Orrery  to  morrow  at 
Seven  o'clock,  in  the  Evening,  at  the  Lamb  Inn,  in  Stall  Street  ;  and 
will  continue  to  read  at  the  same  Hour,  on  Saturday,  Monday,  and  Tues- 
day next  on  that  Grand  Machine.^^  These  four  Lectures  will  be  on  the 
Solar  System,  the  Seasons, — ^the  Motions  and  Phases  of  the  Moon,  and 
the  Doctrine  of  Eclipses. 

Subscribers  are  to  pay  eight  Shillings  each,  for  attending  these  Lectures  ; 
non-subscribers,  Half-a-Crown  for  each  Lecture  they  attend. 

(N.B. — No  Gold  will  be  changed  at  the  Lectiure-Room)." 

It  will  be  recollected  that  Ferguson,  at  the  conclusion  of  his 
advertisement  of  March  26th,  mentions  that  he  had  to  be  in 
London  and  Liverpool  before  the  end  of  April ;  since  these  four 
lectures  would  keep  him  in  Bath  until  at  least  April  28th,  it  is 
likely  that  he  commenced  his  London  Course  in  May,  as  he 
did  not  get  to  Liverpool  until  near  the  end  of  that  month. 

He  left  Bath  for  London  on  or  about  May  1st,  1767.  Shortly 
after  his  arrival,  he  began  to  deliver  a  Course  of  Lectures,  and 
at  intervals  revised  the  proof  sheets  of  his  Supplement  to  "  Lec- 
tures on  Select  Subjects,"  an  octavo  volume  of  68  pages,  con- 
taining 13  large  copperplate  engravings — only  one  edition  of 
the  Supplement  was  published,  as  it  was  afterwards  appended 
to  Lectures  on  Select  Subjects.  We  have  a  copy  of  the  ori- 
ginal edition,  now  difficult  to  be  had.  The  following  is  copy  of 
the  title-page : — 

"  A  Supplement  to  Mr.  Ferguson's  Book  of  Lectures  on  Mechanics, 
Hydrostatics,  Pneumatics,  and  Optics,  with  the  Use  of  the  Globes, 
and  the  Art  of  Dialling;  containing  Thirteen  Copperplates,  with 
descriptions  of  the  Machinery,  which  he  has  added  to  his  Apparatus, 
since  that  Book  was  printed.     By  James  Ferguson,  F.RS.     Lon- 

W  This  Grand  Machiiu  probably-  refers  to  the  new  Orrery  which  he  and  Ken- 
neth M*Culloch  finished  making  m  the  previous  year  (1766).  At  Feriruson's 
sale  in  March,  1777,  this  orrery  appears  to  have  been  bought  by  Thomoii  Hawyg, 
Em.,  who  died  in  1807.  The  orrery  was  again  put  up  for  sale  in  1807.  In  the 
"Catalogue  of  the  Collection  of  Mathematical  and  I^iilosophical  Instruments, 
the  property  of  Thomas  Hawys,  Esq.,  late  ot  Charter  House  Square,  deceased, 
to  be  sold  by  public  auction,  by  Messrs.  King  and  Lochee,  at  their  Great  Room, 
No.  38  King  Street,  Covent  Garden,  on  Thursday.  October  13th,  1807,  at  1*2 
o'clock,"  we  find  at  page  5,  **  Lot  68,  A  large  Orrenj  loith  glass  shade^  made  hy 
Mr.  Ferguson.'*  Under  date  March  27th,  1769,  the  reader  will  find  copy  of  a 
letter  from  Ferguson  to  Mr.  Hawys. 
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don :  Printed  for  A.  Millar,  and  sold  by  T.  Cadell,  opposite  Cath- 
erine Street,  in  the  Strand,     mdoclxvii." 

Ferguson  in  Liverpool  and  in  Scotland. — He  appears  to 
have  l)een  in  Liverpool  delivering  a  Course  of  Lectures,  from 
about  May  20th  uutil  the  middle  of  June,  again  enjoying 
the  company  and  hospitality  of  his  philosophical  friend,  Captain 
Hutchinson,  Dock-master.  After  finishing  a  Course  of  Lectures 
on  Experimental  Philosophy  and  Astronomy,  he  went  to  Soot- 
land  either  on  business,  or  for  recreatioa  It  is  not  known  what 
districts  he  visited — probably  his  native  district,  where  still 
remained  some  relatives  and  the  friends  of  his  early  yeara  His 
parents  had  been  long  removed  from  the  scene ;  but  his  elder 
brother,  John,  and  four  of  his  sisters,  were  still  alive ;  also,  the 
Rev.  Mr.  Coo|)er,  of  Glass,  and  Mr.  James  Glashan,  his  old  and 
kind-hearted  master  and  enthusiastic  admirer.  Probably  Alex- 
ander Cantley  might  still  be  found,  busy  with  his  Geometry 
and  Sun-Dials. 

It  is  certain  that  Ferguson  was  in  Edinburgh  in  1767.  and 
called  on  the  late  Mr.  Thomas  Reid,  Watch  and  Clock  Maker 
in  that  city,  who,  in  his  "  Treatise  on  Horology,"  alludes  to  the 
visit,  as  follows  : — 

"  The  late  James  Ferguson,  who  was  eminent  as  a  ^Titer  an«l 
a  lecturer  on  Natural  Philosophy,  being  in  Edinburgh  about  the 
year  17(i7,  was  so  obliging  as  to  comnmnicate  to  us  a  descrip- 
tion  of  the  wheels,   pinions,   and  endle.ss  screws,  in  a  train  of 
whetjl-work  to  produce  a  mean  synodical  revolution  of  the  Moon, 
mentioning  that  they  were  (a*«  he  supj)osed),  computed  and  in- 
vented  by  Mudge,   but  at  that  time,  no  account  of  them  ha<l 
been   published,  nor  was   till  long  afterwards.     The  effect  of 
this  train  makes  the  revohition  equal  to  29  days  12  hours  44 
minutes  and  3  second.s."     Mr.  Reid  a<lds,  '*  It  is  perhaps  as  in- 
genious a  mechanical  contrivance  as  can  well  be  imagined.  anJ 
was  executed  and  put  to  a  clock  by  Mudge  himself,  for  hi? 
sincere  noble  friend  and  patron,  his  Excellency  the  late  C'onut 
Bruhl,"   &c.2'^«     C'  Trcati.se  on   Clock  and   Watch  Making,  by 

258  Had  a  |)ul)lic  reward  been  offered  for  the  most  complio-atod  and  rouud  a^*'*^ 
nu'tluMl  for  ])rodu<;iii^,  l»y  means  of  wheel-work,  a  mean  Hvnodie  r^vi^iiti'-n  ■' 
tht*  Moon,  this  ]»lan  by  Mud^o  would  undoubtedly  have  gained  the  jiri/f,  !■•'  * 
more  needh'»sly  complieaU'd  tniin  of  whtM'ls,  for  KU«*h  a  pur{K)8e,  wo  m-Vfr  **•- 
not  to  mention  the  ditliculty  of  its  execution.  This*  train-work  by  Mutl^:*^  o^i- 
sists  of  0  wheeln,  4  pinion.s,  and  2  endles.s  screws, — viz.  four  wheels  of  45  tirth 
each,  one  wheel  of  60,  and  one  of  42  teeth,  with  piniouH  of  8,  8,  19,  and  3,  t^^ 
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Thomas  Reid ,"  4th  Edit.,  1849,  p.  70 ;  also,  MS.  "  Common  Place 
Book,"  pp.  86  and  264,  CoL  Lib.  Edia) 

Whilst  in  Edinburgh,  Ferguson  was  much  in  the  company  of 
Dr.  Buchan  (afterwards  celebrated  for  his  work,  "  Domestic 
Medicine  "),  and  Dr.  Lind,  an  eminent  Physician  and  ingenious 
experimental  Electrician. 

"Tables  and  Tracts" — Published. — During  Ferguson's 
absence  from  London,  his  "  Tables  and  Tracts  "  were  published. 
This  is  an  octavo  volume  of  320  pages,  illustrated  with  three 
copperplate  engravings. 

Ferguson  had  from  his  earliest  years  taken  notes  of  every- 
thing interesting,  curious,  and  useful,  and  this  work  entitled 
"  Tables  and  Tracts,"  is  the  result  of  part  of  his  researches  and 
notauda  The  work  consists  of  75  papers,  on  a  great  variety  of 
subjects;  and  was  perhaps  the  most  easily  got-up  of  all  his 
works.  There  have  been  several  editions  of  it  pubUshed, — viz. 
Ist  Edit.,  1767.— 2d  Edit.,  1771.— 3d  Edit.,  1777,  &c.  The 
annexed  is  copy  of  the  title-page  : — 

"Tables  and  Tracts  relative  to  several  Arts  and  Sciences.  By 
James  Ferjfuson,  F.RS.  London :  Printed  for  A.  Millar  and  T. 
Cadell,  in  the  Strand.     M.ncc.LXvii.     Price  58." 

2  endless  screws.  In  his  MS.  "Common  Place  Book,"  where  Madge's  Lunar 
wheel-work  is  describtHl  and  illustrated  by  a  pen  and  ink  plan  of  the  wheels,  he 
says, 

"  I  have  ventured  to  make  a  little  alteration  in  this  (Mudge's)  train,  by  mak- 
incT  the  fixed  pinion  have  only  11  leaves  (instead  of  19),  and  the  wheel  H  to  have 
only  26  teeth  (instead  of  45),  and  by  keeping  to  all  the  rest  of  Mr.  Mudgi>'s  num- 
bers, I  find  it  makefi  the  mean  lunation  to  consist  of  29  d.  12  h.  44  m.  2  s.  53''', 
which  differs  only  7  thirds  of  a  second  of  time  from  Madge's  mean  lunation  num- 
oers ;  and  consequently  will  ditfer  but  one  day  therefrom  in  740571  lunations,  or 
59875  Julian  years." 

Ferguson's  MS.  "  Common  Place  Book  "  (Col.  Lib.  Edin.),  p.  86. 

No  train  can  be  found  so  simple  and  accurate  as  that  derive<i  from  the 
fraction  t«j^  =  A >^ H x t¥f  <>»•  Hx*iXtW  ^r  «xtix^Vr  =  29  d.  12  h. 
44  m.  2*88096  s.,  a  train  we  used  above  40  years  ago  in  one  of  our  astrono- 
mical machines.  Taking  this  last  train, — viz.  \^  x  |f  x  -jW* — 15  turns  round  in 
a  day  of  24  hours,  and  dnves  wheel  58,  which  has  made  fast  to  it  wheel  22,  which, 
in  its  turn  drives  wheel  65,  to  which  is  made  fast  wheel  53,  which  drives  wheel 
187  once  round  in  29  5305889  days,  or  29  d.  12  h.  44  m.  2'88s.  (error  in  100 
years,  about  27  seconds  too  much).     The  annexed  cut  is  a  sectional  view  of  the 
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•rmngemeut  of  the  wheel-work  of  this  very  simple  and  accurate  lunation  train. 
See  auo  note  142. 
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(The  greater  portion  of  this  work  was  republished  in  1823. 
in  Brewster's  Ferguson  s  Essays). 

Ferguson's  Catalogue  of  Apparatus,  and  Terms  for 

Reading  Lectures. 

Ferguson  appends  to  "  Tables  and  Tracts,"  (1767)  a  catalogue 
of  his  apparatus  for  illustrating  and  demonstrating  his  CourHe 
of  Lectures,  and  his  Terms  for  reading  them  in  London,  and 
within  an  hundred  miles  thereof,  of  which  the  following  is  a 
copy  :— 

"  A  List  of  the  Apparatus  on  which  Mr.  Ferguson  reads  his 
Course  of  Twelve  Lectures  on  Mechanics,  Hydrostatics,  Hy- 
draulics, Pneumatics,  Dialling,  and  Astronomy. 

The  numbers  relate  to  the  Lectures  read  on  the  machinery 
to  which  they  are  prefixed. 

I. 

Simple  machines  for  demonstrating  the  powers  of  the  lever, 
the  wheel  and  axle,  the  pullies,  the  inclined  plane,  the  wedge 
and  the  screw. 

A  compound  engine  in  which  all  these  simple  machines  work 
together. 

A  working  model  of  the  great  crane  at  Bristol,  which  i? 
reckoned  to  be  the  best  crane  in  Europe. 

A  working  model  of  a  crane  that  has  four  different  powers. 
to  be  adapted  to  the  different  weights  intended  to  be  raise<i; 
invented  by  Mr.  Ferguson. 

A  Pyrometer  that  makes  the  expansion  of  metals  by  heat 
visible  t-o  the  90-thousandth  part  of  an  inch  ;  so  as  to  be  seen 
by  the  bare  eye  at  two  feet  distance  from  the  machine. 

11. 

Simple  machines  for  showing  the  centre  of  gravity  of  bodio>. 
and  how  far  a  tower  may  incline  without  danger  of  falling. 

A  double  cone  that  si*emingly  rolls  up-hill,  whilst  it  is  actu- 
ally de.scendinpj. 

A  machine  made  in  the  figure  of  a  human  creature,  that 
tumbl(»s  backward  by  continually  oversetting  the  ccntn^  o^ 
gravity. 

Models  of  wheel  carriages;  some  with  broad  wheels,  othor* 
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with  narrow ;  some  with  large  wheels,  and  others  with  small ; 
for  proving  experimentally  which  sort  is  best. 

A  machine  for  showing  what  degree  of  power  is  sufficient  to 
draw  a  loaded  cart  or  waggon  up-hill ;  when  the  quantity  of 
weight  to  be  drawn  up,  and  the  angle  of  the  hill's  height  are 
known. 

A  machine  for  diminishing  friction ;  and  showing  that  the 
friction  is  not  in  proportion  to  the  quantity  of  the  surface  that 
either  rubs  or  rolls ;  but  in  proportion  to  the  weight  with  which 
the  machine  is  loaded. 

A  model  of  a  most  curious  Silk-reel,  invented  by  Mr.  Verrier^ 
near  Wringtan,  in  Soinersetshire. 

A  large  working  model  of  a  Water-mill  for  sawing  timber. 

A  model  of  a  Hand-mill  for  grinding  com, 

A  model  of  a  Water-mill  for  winnowing  and  grinding  com, 
drawing  up  the  sacks,  and  boulting  the  flour. 

A  model  of  Dr.  Barker  s  Water-mill  (for  grinding  corn),  in 
which  mill  there  is  neither  wheel  nor  trundle. 

A  machine  for  demonstrating  that  the  power  of  the  wind,  on 
windmill  sails,  is  as  the  square  of  the  velocity  of  the  wind, 

A  model  of  the  engine  by  which  the  piles  were  driven  for  a 
foundation  to  the  piers  of  Westminster  bridge. 

III. 

A  machine  for  showing  that  fluids  weigh  as  much  in  their 
own  elements  as  they  do  in  air. 

A  machine  for  showing  that,  on  equal  bottoms,  the  pressure 
of  fluids  is  in  proportion  to  their  perpendicular  heights;  let 
their  quantities  be  ever  so  great  or  ever  so  small. 

Machines  for  showing  that  fluids  press  equally  and  in  all 
manner  of  directions. 

A  machine  for  showing  how  an  ounce  of  water  in  a  tube  may 
be  made  to  raise  and  support  sixteen  poimd  weight  of  lead. 

A  machine  for  showing  that,  at  equal  heights,  the  smallest 
qiuintity  of  water  whatever  will  balance  the  greatest  quantity 
whatever,  if  the  columns  join  at  bottom. 

A  machine  for  showing  how  solid  lead  may  l)c  made  to  swim 
in  water,  and  the  lightest  wood  to  sink  in  water. 

Machines  for  showing  and  demonstrating  the  hydrostatical 

paradox. 

2x 
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A  machine  for  demonstrating  that  the  weight  of  the  quantity 
of  water  displaced  by  a  ship  is  equal  to  the  whole  weight  of  the 
ship  and  cargo. 

Machines  for  showing  the  working  of  syphons,  and  the  Tan- 
talus* cup. 

A  large  machine  for  showing  the  cause  and  explaining  the 
phenomena  of  ebbing  and  flowing  wells,  and  of  intermitting 
and  reciprocating  springs. 

IV. 

Machines  for  showing  that  when  solid  bodies  are  immersed 
and  suspended  in  fluids,  the  solid  loses  as  much  of  its  weight  as 
its  bulk  of  the  fluid  weighs ;  and  that  the  weight  lost  by  the 
solid  is  imparted  to  the  fluid. 

A  hydrostatic  balance,  for  showing  the  specific  gravities  of 
bodies,  and  detecting  counterfeit  gold  or  silver. 

A  working  model  of  Archimedes  spiral  pump. 

Glass  models  for  showing  the  structure  and  operations  of 
sucking,  forcing,  and  lifting  pumps. 

A  working  model  of  an  engine  for  extinguishing  fire. 

A  working  model  of  a  quadruple  Pump-mill  for  raising  water 
by  means  of  water  turning  a  wheel. 

A  working  model  of  the  Persian  wheel  for  raising  water. 

A  model  of  the  great  hydraulic  engine  under  London  bridge, 
that  goes  by  the  tides,  and  raises  water  by  forcing  pumps. 

V  and  VI. 
An  Air-pump,  with  a  great  apparatus  to  it  for  experiment.*, 
showing  the  weight  and  spring  of  the  air. 

A  Wind-gun. 

VII. 

A  large  armillary  sphere,  for  showing  the  apparent  motioii> 
of  the  Sun  and  Moon,  with  the  times  of  their  rising  and  settini: 
in  all  latitudes,  and  on  all  the  days  of  the  year. 

A  wooden  model  of  an  astronomical  clock,  showing  the  appa- 
rent motions  and  times  of  rising  and  setting  of  the  Sun,  M«>«»n. 
and  Stars,  with  the  age  and  phases  of  the  Moon,  at  all  times. 

Another  model  of  a  clock,  for  showing  the  apparent  motions 
of  the  Sun  and  Stars,  with  the  times  of  their  rising  and  settini;. 
and  the  equation  of  natural  days. 
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A  simple  machine,  by  which  all  the  principles  of  dialling  are 
made  evident  to  sight 

Pardie*s  universal  dial,  for  finding  a  meridian  line,  and  show- 
ing the  true  solar  time  of  the  day. 

Three  diak  of  different  kinds  joined  together;  on  all  of 
which,  the  time  of  the  day  is  shown  by  the  shadow  of  one  stile. 

A  collection  of  nine  dials,  all  in  one  portable  instrument, 
showing  the  time  of  the  day  in  all  latitudes ;  and  all  the  places 
of  the  Earth  where  it  is  day,  and  where  it  is  night,  at  any  time 
when  the  Sun  shines  on  the  dial ;  and  all  the  places  of  the 
Elarth  to  which  the  Sun  is  rising,  and  to  which  it  is  setting  at 
that  time. 

An  universal  dial  in  the  form  of  a  plain  cross. 

An  instrument  for  finding  the  tnie  distances  of  all  the  Fore- 
noon and  Afternoon  hours  from  XII,  on  horizontal  and  vertical 
dials,  for  all  latitudes.  And  also  for  finding  the  hour  of  the 
day,  and  the  variation  of  the  compass,  at  any  place ;  together 
with  the  Sun's  declination,  azimuth,  amplitude,  and  time  of  ris- 
ing and  setting,  in  any  given  latitude. 

VIII. 
A  whirling  table,  for  explaining  and  demonstrating  the  laws 
by  which  the  planets  move,  and  are  retained  in  their  orbits : 
that  the  Sun  and  all  the  planets  move  round  their  common 
centre  of  gravity :  that  the  Earth  and  Moon  move  round  their 
common  centre  of  gravity  once  every  month :  that  the  Earth 
moves  round  the  Sun,  in  common  with  the  rest  of  the  planets, 
and  turns  round  its  own  axis :  that  the  power  of  gravity  di- 
minishes in  proportion  as  the  square  of  the  dista,nce  from  the 
attracting  body  increases :  that  a  double  velocity  in  any  orbit 
would  require  a  quadruple  power  of  gravity  to  retain  the  body 
in  that  orbit :  that  the  squares  of  the  periodical  times  in  which 
the  planets  move  round  the  Sun  are  in  proportion  to  the  cubes 
ot  their  distances  from  the  Sun.  A  plain  experimental  demon- 
stration of  the  doctrine  of  the  tides ;  and  the  cause  of  their  ris- 
ing equally  high  at  the  same  time,  on  opposite  sides  of  the  Earth. 

IX,  X,  XI,  and  XIL 
A  machine  for  showing  the  motions  of  comets. 
An  Obrebt,  showing  the  real  motions  of  the  planets  round 
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the  Sun ;  the  apparent  stations,  direct  and  retrograde  motioDB 
of  Mercury  and  Venus,  as  seen  from  the  Earth :  the  different 
lengths  of  days  and  nights,  and  all  the  vicissitudes  of  seasons, 
arising  from  the  diurnal  and  annual  motions  of  the  Earth :  the 
motions  and  various  phases  of  the  Moon :  the  Harvest-moon:  the 
tides :  the  causes,  times,  and  returns  of  all  the  eclipses  of  the 
Sun  and  Moon :  the  eclipses  of  Jupiter*s  satellites,  and  the  phe- 
nomena of  Saturn's  ring. 

In  London,  any  number  of  persons,  not  less  than  twenty,  who 
will  subscribe  one  Guinea  each,  may  have  a  course  of  twelve 
Lectures  read  on  the  above-mentioned  Apparatus,  provided 
they  agree  to  have  at  least  three  Lectures  a- week ;  in  which 
they  may  appoint  the  days  and  hours  that  are  most  convenient 
for  themselves. 

Within  ten  miles  of  London,  any  number,  not  less  than  thirty, 
may  have  a  course ;  each  subscriber  paying  one  Guinea    And 

Within  an  hundred  miles  of  London,  any  number  of  sub- 
scribers, not  less  than  sixty,  may  have  a  course ;  each  paying  w 
above."     {''  Tables  and  Tracts."     Lond.,  1767,  pp.  318—328). 

It  will  thus  be  seen  that  Ferguson  had  upwards  of  fifty  pUces 
of  apparatus  to  illustrate  his  course  of  Twelve  Lecturea  This  is 
tlie  earliest  Catalogue  of  his  apparatus  we  have  been  able  to  find. 

Astronomical  Clock. — Sometime  during  this  year,  Fergu- 
son invented  and  made  the  Dial- works  of  a  new  Astronomical 
Clock. 

In  bis  MS.  "  Common  Place  Book,"  lie  give*;  a  lengthend 
description  of  the  wheel-work  of  this  Clock,  accompanied  bv  a 
fine  large  sectional  drawing  in  Indian  ink,  showing  the  positions 
(»f  its  wheels  and  acting  parts,  rs  also  a  miniature  plan  of  the 
Dial-fiice ;  annexed  to  which,  written  cross-ways  on  the  page,  i* 
the  following : — 

'•  The  Dial- work  of  a  Clock,  for  sliowing  the  Phases  of  tin" 
Moon,  the  motion  of  the  Earth,  the  Vicissitudes  of  Seasons,  the 
Places  of  the  Earth  which  are  enlightened  by  the  Sun  at  any 
time  of  Inspection,  with  tlie  lengths  of  Days  and  Nights  at  all 
times  of  the  year,  and  at  all  Places  of  the  Earth. — Jamks  FkR- 
cjusoN,  1707.'' 

MS  "  Common  Place  Book,"  p.  93  (Col  Lib.  Edin.) 

Of  the  wheel- work,  we  may  note  that  the  astronomical  |«rt 
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of  the  Clock  has  five  wheels  and  one  very  long  pinion, — that  a 
wheel  turning  round  in  24  hours  shifts  forward  a  tooth  daily,  of 
a  large  wheel  of  365  ratchet  teeth,  thereby  causing  this  wheel 
to  turn  round  on  its  axis  in  365  days.  A  pin  in  the  rim  of  this 
wheel  works  a  large  terrestrial  globe,  giving  it  the  proper  posi- 
tions to  a  stationary  Sun  opposite  its  centre,  in  front  of  the 
Dial  This  globe  projects  half  way  through  a  large  circular 
opening  in  the  under  part  of  the  Dial-face ;  and  the  pin  in  the 
large  wheel  just  mentioned  operates  on  the  machinery  of  the 
globe,  and  causes  it  to  show  the  Vicissitudes  of  the  Seasons,  and 
the  different  lengths  of  Day  and  Night  at  all  places  of  the  Earth. 

1768. 

The  Young  Gentleman  and  Lady's  Astronomy  Pub- 
lished.— Our  first  note  for  1768  refers  to  the  March  number 
of  the  "  Gentleman's  Magazine  "  for  that  year,  from  which  it 
would  appear  that  this  very  simple  and  celebrated  work  on 
Astronomy  was  published  before  March,  1768.  Of  this  work, 
many  editions  have  been  published,  both  in  this  and  other 
countries.  It  is  written  in  the  form  of  a  Dialogue  between 
*' Neander"  and  '' Einlosia'' — Ferguson  being  Neander,  the 
tutor ;  his  youthful  pupil  Miss  Emblin,  Eudosia.^^^  It  is  writ- 
ten in  language  so  plain  and  simple,  that  "he  who  t'uns  may 

**9  As  here  noticed,  this  work  is  in  the  form  of  a  Dialogue ;  Neander,  the 
tutor;  Eudosia  (the  youthful  Miss  Anne  Emblin),  the  pupil,  represented  as  sister 
of  Neander.  It  may  be  here  noted  that  Neander  was  a  celebrated  physician  of 
Germany  in  the  16th  century  (died  in  1568).  Eudosia  was  the  daughter  of 
Leontius  the  So])hister,  and  wife  of  Theodosius  the  younger.  She  wrote  the 
work  "Centones  Homerici,"  applying  his  verses  to  the  History  of  Christ,  (die<l 
A.D.  460,  aged  60). 

Being  informed  that  one  of  the  daugliters  of  **  Eudosia  "  (Mrs.  Anne  Casbome) 
resided  at  New  House,  Packenham,  Bury  St.  Edmunds,  we  took  leave  to  address 
a  note  to  her,  respectfully  inquiring  if  she  could  furnish  any  interesting  particu- 
lars respecting  her  mother,  the  Eudosia  of  Fergu.son's  Dialogues  (afterwards  the 
wife  of  Capel  I^otft,  Esq.)  In  her  courteous  reply,  of  date  July  1861,  is  the  fol- 
lowing. *  ♦  ♦  **  You  are  quite  right  in  your  conjecture  that  Anne  Emblin^ 
my  mother^  the  pupil  of  Ferguson^  was  (thejirst)  wife  of  Capel  Lofft;  ami  I  liave 
often  heard  from,  her  sister^  Martha  Haich^  the  wife  of  the  Rev.  George  Avery 
Hatch,  Rector  of  St.  AfcUthew  and  St.  Peter ^  Cheapstde,  London^  (JuU  my  mother 
voas  the  pupil  mentionetl,  under  a  Greek  name,  in  Fergusoiis  Dialogues  on  A  atro- 
nomy,  and  that  it  suggested  to  my  father^  Capel  Lofft^  the  name  *  Eudosia '  for 
hi»  poem,  *  Thk  Universe.  '  /  cto  not  know  Oie  year  my  mother  became  the  pupil 
of  Ferguson;  but,  from  my  aunt's  account,  she  ttxis  very  young — had  only  entered 
her  teens  about  1767 — and  Ferguson  then  resided  in  the  City,  in  Bolt  Court,  Fleet 
Street.  She  was  a  little  younger  than  my  father,  who  teas  bom  in  Nov.  1 752. 
From  the  same  atUhority,  I  heard  some  years  afterwards  that  my  mother  delighted 
to  converse  with  Ferguson,  and  often  went  to  stay  with  him,  at  which  time,  she  was 
in  all  her  youth  and  beauty,  and  when  King  George  the  Third  used  to  call  her 
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read'*  and  at  once  acquire  a  knowledge  of  the  elements  of  As- 
tronomy. Madame  Genlis  remarks,  "  this  hook  is  written  with 
80  much  clearness,  that  a  chUd  of  ten  years  old  may  under- 
stand  it  perfectly  from  one  end  to  the  other!'  Editions  of  this 
work  were  published  in  England,  as  follows : — Ist  Edit,  1768i 
—2d  Edit.,  1769.— 3d  Edit.,  1772.— 4th  Edit,  1779.— 5th  Edit, 
1790,  &c.  Our  Edition  is  the  seventh  (1804).  It  is  an  octavo 
volume  of  182  pages,  and  embellished  with  7  illustrative  cop- 
perplate engravings.    The  following  is  copy  of  the  title-page : — 

"  An  Easy  Introduction  to  ABtronomy  for  Toun^  Gentlemen  and 
Ladies — Describing  The  Figure,  Motions,  and  Dimensions  of  the 
Earth ;  The  different  Seasons ;  Gravity  and  Light ;  The  SoLu-  Sys- 
tem; The  Transit  of  Venus,  and  its  Use  in  Astronomy;  The  Moon's 
Motion  and  Phases;  The  Ek^lipses  of  the  Sun  and  Moon;  The  Cause 
of  the  Ebbing  and  Flowing  of  the  Sea,  &c.  By  James  Ferguson, 
F.R.S.  London:  Printed  for  A.  Millar  and  T.  Cadell,  in  the  Strand. 
MDCCLXViii.     Price  5s." 

We  never  saw  the  first  edition  of  this  work ;  but  a  friend  who 
had  mentions,  that  the  title-page  of  the  first  edition  was  simply 
as  follows : — 

"  The  Young  Gentleman  and  Lady's  Astronomy  in  Ten  Dialogues. 
By  James  Fergu8t)n,  F.R.S.  London  :  Printed  for  A.  Millar  and 
T.  Ca^lell,  ill  the  Strand,     mucclxviii.     Price  5s." 

The  third  edition  we  have  seen,  and  its  title-page  auJ 
that  of  all  subsequent  editions  is  the  same.  At  the 
end  of  the  second  Dialogue  in  this  Astronomy,  Eudosla 
asks  NeamUr  — "  Wluit  shall  I  do?  I  fear  I  cannot 
remember  much  of  irhat  you  have  tohl  WAi  this  moniifoj, 
so  as  to  vji'its  it  down''  to  which  Neaiuler  replies,  **  Ne^yr 
raind  that,  Eiidosia,  foi*  I  believe  I  shall  publish  these  our 
conversations,  for  the  sake  of  other  young  hulies;  many  of 
whom  are,  no  doubt,  willing  to  learn  Astronomy,  but  havt 
nobody  to  teach  them.  And  tlien  you  can  have  the  whole  f<>- 
gether  in  print."  To  this  Eudosia  replies,  "  If  you  do.  Sir, 
I  must  insist  ujjon  your  not  mentioning  my  name!'  Neander 
assures  her  that  her  "  desire  shall  be  complied  with!'  Fergu- 
son, in  a  foot-note,  adds,  "  Several  years  ago,  I  had  the  ji>lea^urt 
of  insti^cting  a  young  lady,  rrho,  for  goodness  of  heart,  aeute- 

'the  flower  of  WimlHor.'  Slu  died  on  the  Sth  September,  1801,  aged  about  48 
years."     See  also  note  14,  |».  13. 
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nes8  of  jtidgment,  cmd  strong  inclvncUiona  to  learn  Astro- 
"tunny,  answered  exaMly  to  the  account  Itere  given  of  Evdosva!' 
(See  conclusion  of  the  second  Dialogue  of  this  Astronomy).**® 
As  both  our  Neander  and  Eudosia  have  been  dead  for  upwards 
of  half  a  century,  Eudosia's  name  is  now  under  no  restriction, 
and  we  have  therefore  given  her  name  in  this  notice,  and  also 
alluded  to  her  in  another  part  of  this  work. 

Electrical  Orrery. — During  this  year,  Ferguson  appears 
to  have  been  employed  in  making  Electrical  Apparatus,  amongst 
which  were  a  curious  electrical  clock  and  orrery,  figures  of 
which  were  afterwards  given  in  his  Introduction  to  Electricity. 
A  new  kind  of  electrical  orrery  was  about  this  period  contrived 
by  Mr.  Edward  King  of  Lincoln*s-lnn,  with  whom  Ferguson  was 
intimate.  This  is  a  very  simple  machine — duly  appreciated 
and  highly  recommended  by  Ferguson  in  his  future  lectures. 


From  some  old  notes,  we  find  that  he  made  several  of  these 
electrical  orreries,  and  gave  them  away  as  presents  to  some  of 
his  friends  who  were  electricians. 

The  above  woodcut  is  a  representation  of  "  King's  Orrery," 
and  is  really  the  original  of  the  electrical  orreries  sold  by 
Opticians,  &c.,  of  the  present  day.  The  following  is  Ferguson's 
description  of  it : — 

SM  In  the  foregoing  extract  from  Mrs.  Casbomo's  interesting  letter,  it  is  noted 
that  "  Eudosia  "  died  in  1801,  aged  about  48.  Therefore,  it  would  be  sometime 
iu  the  year  1767,  when  in  her  16th  year,  that  she  became  Ferguson's  pupil. 
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''  A  new  Experiment  in  Electricity,  showing  the  Motions  of 
tlie  Sun,  Earth,  and  Moon ;  by  Edward  Ring,  Esq.,  of  linoobi's- 
Inn. 

The  Sun  and  Earth  go  round  the  common  centre  of  gravity 
between  them,  in  a  solar  year,  and  the  Earth  and  Moon  gu 
round  the  common  centre  of  gravity  between  thera  in  a  lunar 
month.  These  motions  are  represented  by  an  electrical  ex- 
periment as  follows : 

The  ball  S  represents  the  Sun,  E  the  Earth,  and  M  the 
Moon,  connected  by  bended  wires  a  c  and  bd;  a  is  the  centre 
of  gravity  between  the  Sun  and  Earth,  and  6  is  the  centre  of 
gravity  between  the  Earth  and  Mooa  These  three  balls,  and 
their  connecting  wires,  are  hung  and  supported  on  the  sharp 
point  of  a  wire  A,  which  is  stuck  upright  in  the  prime  conduc- 
tor B  of  the  electrical  machine ;  the  Earth  and  Moon  hanging 
upon  the  sharp  point  of  the  wire  cue,  in  which  is  a  pointed 
short  pin,  sticking  out  horizontally  at  c ;  and  there  is  just  sudi 
another  pin  at  (/,  sticking  out  in  the  same  manner,  in  the  wire 
that  connects  the  Earth  and  Moon. 

When  the  globe  (or  cylinder)  of  the  electrical  machine  is 
turned,  the  above-mentioned  balls  and  wires  are  electrified; 
and  the  electrical  fire  flying  off  horizontally  from  the  points  c 
and  (/,  cause  S  and  E  to  move  round  their  common  centre  of 
gravity  a ;  and  E  and  M  to  move  round  their  common  centre 
of  gravity  6.     And,  as  E  and  M  are  light  when  compared  with 
S  and  E,  there  is  much  less  friction  on  the  point  h  than  upou 
the  point  a ;  so  that  E  and  M  will  make  many  more  revolutions 
about  the  point  h  than  S  and  E  make  about  the  point  a.    I 
had  this  experiment  from  my  ingenious  friend  Mr.  KingjaiiJ 
have   adjusted  the  weights  of  the  balls  so  that  E  and  M  p 
twelve  times  round  h  in  the  time  that  S  and  E  go  only  once 
round  a. 

It  makes  a  good  amusing  experiment  in  electricity ;  but  is  •*> 
far  from  proving  that  the  motions  of  the  planets  in  the  heavens 
are  owing  to  a  like  cause,  that  it  plainly  proves  they  are  not- 
For  the  real  Sun  and  Planets  are  not  connected  by  wires  or 
bars  of  metal ;  and,  consequently,  there  can  he  no  such  metallic 
points  as  a  and  h  between  them.  And  without  such  points,  the 
electric  fluid  would  never  cause  them  to  move :  for,  take  away 
these  points  in  the  above-mentioned  experiment,  and  the  UJb 
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will  continue  at  rest,  let  them  be  ever  so  strongly  electrified." 
(Vide  "  Select  Mechanical  Exercises/'  Lond.,  1773,  pp.  132 — 
134). 

The  wheel-works  of  Ferguson's  electrical  orreries  were  prin- 
cipally constructed  with  card-board, — we  have  a  card-wheel  of 
one  of  these  electrical  orreries,  but  in  a  mutilated  state.  About 
same  time,  he  made  a  "  Thunder-House''  of  which  he  in  his  MS. 
"  Common  Place  Book,"  p.  106  (CoL  Lib.  Edin.),  gives  a  pen 
and  ink  drawing,  and  speaks  of  it  as  " ^  Capital  Uxperiment" 

Death  of  Ferguson's  Publisher. — Our  next  note  refers  to 
the  death  of  Mr.  Andrew  Millar,  Ferguson  s  Publisher  and 
Bookseller.  He  died  at  Kew  on  June  8th,  1768,  aged  61.  The 
business  was  afterwards  carried  on  under  the  firm  of  "  Strachan 
and  Cadell,"  (successors  to  Mr.  Millar)  in  the  Strand.  (Vide 
note  200). 

Ferguson's  second  son,  Murdoch,  sent  to  Edinburgh 
University  to  Study  Medicine,  &c. — Ferguson's  second  son, 
Murdoch  Ferguson,  went  to  Edinburgh  at  the  end  of  this  year 
to  attend  the  Medical  Classes  of  its  University.  Alexander 
Smith,  Esq.,  Secretary  to  the  University,  informs  us,  by  letter, 
that  Murdoch  Ferguson  is  entered  in  the  books  of  the  Univer- 
sity of  Edinburgh  as  a  Medical  Student,  and  as  being  in  at- 
tendance in  the  classes  of  Anatomy  and  Surgery  during  the 
session  1768—1769.  Murdoch  attended  one  session  only.  He 
appears  to  have  been  a  rather  unstable  youth,  and  was  the 
cause  of  grief  to  his  parents,  as  shall  be  again  adverted  to  in 
the  proper  place  and  under  the  proper  date.  Ferguson,  it  will 
be  recollected,  was  in  Edinburgh  sometime  in  the  summer  of 
the  previous  year  (1767),  and  was  much  in  the  company  of  Doc- 
tors Buchan  and  Lind,  and  it  may  be  assumed  he  would  men- 
tion to  them  his  son's  predilection  for  the  medical  profession, 
and  that  they  would  advise  Ferguson  to  send  him  to  Edinburgh. 

Visits  to  the  King  at  Kew,  &c. — Ferguson  this  year, 
1768,  began,  by  command  of  the  king,  to  visit  his  Majesty 
at  Kew  and  St.  James's.  Indeed,  from  this  time,  till 
his  death,  Ferguson  had  the  honour  of  frequent  invita- 
tions  to   converse   with    his   Majesty    on    Philosophical    and 

2  Y 
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Mechanical  topics,  and  on  the  turning  of  wood,  ivory,  &a  The 
king,  who  took  great  delight  in  turning,  had  at  Kew,  a  turning 
lathe,  with  a  full  complement  of  tools ;  and  it  was  admitted  by 
the  wood,  ivory,  and  brass  turners  of  that  period,  that  the  king 
was  a  most  expert  and  ingenious  turner  in  wood  and  metal*** 

The  Solar  Spots. — The  following  engraving  of  the  Sun*» 
disc  and  spots,  as  observed  by  Ferguson  on  December  3d,  1768, 


is  taken  from  a  short  leaf  inserted  between  pp.  256,  257  of  ti« 
MS.  "  Common  Place  Book,"  (Col.  Lib.  Edin.)  Above  the  M& 
sketch  are  the  words, 

"Spots  on  the  Sun  seen  on  Saturday,  DecK  3d,  at  TVn 
o  clock,  A.D.  1768." 

And  appended  is  the  following  note : — 

261  Mr.  Henry  Mayhew,  in  one  of  his  works,  states  that  an  old  turnfr,  cosap* 
ing  over  the  reminiscences  of  his  trade,  said,  "  1  have  fi^iven  gentlemen  le«<«* 
in  turning.  Many  gentlemen,  and  some  peers,  are  very  good  turners.  I  p" 
lessons  to  a  gentleman  who  had  the  lathe  and  all  the  turning  tools  and  apptntv^ 
that  old  George  III.  used  to  work  with.  They  sold  for  £500  at  a  sale.  I  M»' 
seen  some  of  the  old  King's  turning,  and  it  was  very  fair.  With  indQ<tn',  b« 
might  have  made  40s.  or  60s.  a-week  as  a  hard-wood  and  ivory  turner. "  i  ^'^ 
"  Novelties,  Inventions,  and  Curiosities  in  Arts  and  Manufactures,"  3d  IM- 
Lond.,  1868,  p.  264). 

Regarding  Fercuson's  visitu  to  the  King  at  Kew,  Wde  Dr.  Houlston't  lettrr  in 
the  Appendix ;  also,  conclusion  of  Memoir  in  Partington's  edition  of  Fergu«>o'* 
'*  Lectures  on  Select  Subjects.** 
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*'  /  observed  the  Sun  at  Mr.  Kaimea,  Gornhill,  and  mxule 
the  ahave  draioiiig,  which  was  co-mjKvred  with  the  Sun  by  Mr. 
Nair7ie.  I  never  saw  so  many  spots  upon  the  Sun  at  any 
time  befoi'e. — J.  F." 

17G9. 

PUBUCATIONS. — Early  in  the  year  1769,  Ferguson  published 
the  sixth  edition  of  his  "  Analysis  of  a  Course  of  Lectures,"  &c., 
see  page  278 ;  also,  a  Syllabus  of  his  Course,  with  the  following 
title  : — 

"  Syllabus  of  a  Course  of  Lectures  on  the  most  interesting  parts  of 
Mechanics,  Hydrostatics,  Hydraulics,  Pneiunatics,  Electricity,  and 
Astronomy.  By  James  Ferguson,  F.R.S.  (Philosophia  mater 
&mnium  bonarium  artivm  est, — Cicero,  1  Tus).  London :  Printed 
in  the  year  mdcclxix." 

Transit  of  Venus. — Sometime  in  March.  1769,  Ferguson 
published,  on  a  large  sheet,  a  projection  and  description  of  the 
then  forthcoming  Transit  of  Venus,  being  a  copy  of  the  paper 
which  he  had  some  time  before  sent  to  the  Royal  Society.  It 
has  been  long  out  of  print ;  we  understand  that  there  is  a  copy 
of  it  in  the  British  Museum. 

Letter  from  Ferguson  to  Mr.  Hawys. — Mr.  Hawys,  in 
March,  1769,  sent  a  letter  to  Ferguson  respecting  some  errors, 
&c.,  in  "Tables  and  Tracts."  The  following  is  his  reply, 
copied  from  the  original  in  our  collection.  It  is  addressed  on 
the  cover,  "  To  Mr.  Charles  Hawys,  Charter  House  Square, 
London." 

"  Sir, 

I  was  in  the  Country  when  ray  Tables  and  Tracts  were  printed. 
Hence  some  errors  arose  that  probably  would  not  if  I  had  been  in  Town,  and 
bad  had  proper  time  to  correct  the  Press. 

In  page  110,  the  lengthening  of  the  Pendulum  in  Lat.  90  deg.  should  be 
0*2065  inches.     The  integer  2  should  be  0. 

In  the  Table  of  remarkable  i£ras  and  Events  (at  the 
end,  pag.  179),  Please  to  correct  as  in  the  margin, 
where  the  numbers  under  Julian  Period  4618  and  4640 
are  wrong. 

But  (just  now)  on  looking  at  the  Errata,  I  find  these  last  numbers  are 
mentioned. 

There  is  no  absolute  determinate  proportion  between  the  weight  of  a  pen- 


Julian 
Period 

For  4616  read  6418 
—  4640 6440 
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dulum  Ball  and  the  wire  by  which  it  hangs— only,  the  less  the  wire  wei^ 
in  proportion  to  the  Ball,  the  nearer  will  the  length  of  the  wire  (or  rather  the 
distance  between  the  point  of  suspension  and  point  of  oscillation)  be  to  what 
is  calculated  in  the  Table  you  mention,  with  respect  to  tlie  standard  Pendu- 
lum for  vibrating  seconds. 

You  have  not  told  me  whether  your  Clock  in  the  Country  sMrings  seconds 
or  not  But  this  you  may  depend  upon  ;  that^  whether  it  does  or  not,  the 
alteration  of  the  Barrel  will  not  alter  the  going  of  the  Clock,  as  to  its  keep- 
ing time.  Only,  if  you  reduce  the  size  of  the  Barrel  so  as  to  make  it  spend 
less  tim^,  you  must  add  as  much  to  the  present  weight  that  keeps  the  Clock 
going  as  you  diminish  the  barrel  below  its  present  size.  I  apprehend  the 
Clock  goes  only  24  hours  ;  or  at  least,  must  be  drawn  up  every  day.  As 
much  as  the  Barrel  is  lessened  so  much  less  line  or  cord  it  will  spend ;  and 
the  same  Pendulum  will  still  do. 

As  to  De  Moivre's  Tables,  I  confess  I  do  not  understand  them,  havinf; 
never  studied  anything  of  Annuities  on  Lives.  And  I  only  pat  in  as  much  as 
my  Bookseller  desired  me,  with  just  as  much  explanation  as  he  marked  out 
in  De  Moivre's  Book  ;  so  that  I  am  really  sorry  I  cannot  answer  your  ques- 
tion, who  am. 

Sir, 

Your  most  humble  servant, 

James  FsRousoy. 

Bolt  Court,  Fleet  Street, 
March  21th,  1769." 


Comet's  Orbit  Projection. — Among  drawings  in  the  Li- 
brary of  George  III.  (now  in  the  British  Museum);  is  a  projtH- 
tion,  by  Ferguson,  of  a  Comet's  path,  on  paper  1 4  inches  by  K 
ontitled. 


"  A  Projection  of  that  part  of  the  Eastern  half  of  the  Heavens  in 
which  the  ('omet  was  seen  at  London  ;  Wednesday,  iSei^'.  13th. 
17H0,  at  40  minutes  after  3  in  the  morning;  delineate!  by  J.  Fer- 

^T.ison." 


This  projection  shows  Cancer,  Gemini,  Taurus,  Ori»)n.  Lep«> 
Canes  Major,  &c.  As  Ferguson  al)out  this  period  sometiro^?^* 
visited  George  III.  at  Kew,  it  is  probable  tliat  he  gav«»  this  pn»- 
jectioii  to  the  King  on  one  of  those  visits. 

FERCiUSON,  and  Dr.  Johnson. — The  following  (which  may 
be  referred  lo  about  this  period)  is  fr(»m  "  BiKswells  Lifo  ^'^ 
Johnson:"—"  17()9,  Octoljer  26th.— There  was  a  pretty  larg** 
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circle  this  eveping.^^^  Dr.  Johnson  was  in  very  good  humour, 
lively  and  ready  to  talk  upon  all  subjects.  Mr.  Ferguson,  the 
self-taught  philosopher,  told  him  of  a  newly  invented  machine 
which  went  without  horses ;  a  man  who  sat  in  it  turned  a  handle, 
which  worked  a  spring  that  drove  it  forward  I'hen,  Sir,  said 
Johnson,  what  is  gained  is,  the  man  has  his  choice,  whether  he 
will  move  himself  alone,  or  himself  and  the  machine  too."  ^^ 

Imaginary  Sale  of  Busts — Martin  and  Ferguson. — Glanc- 
ing over  Dodsley's  Annual  Register  for  1769,  we  stumbled  upon 
an  amusing  effusion  in  rh3ane. — Subject — an  imaginary  sale  of 
Busts.  Several  ai^  sold ;  to  Garrick  is  sold  the  head  of  Roscius ; 
this  disposed  of,  the  head  of  Newton  is  put  up,  for  which  Martin 
and  Ferguson  ccmienxled.  No  doubt  Ferguson  would  see  this 
poetical  bill  of  sale — would  smile  at  the  allusion  to  himself  as 
one  of  the  bidders,  and  at  the  idea  of  night  compelling  him  to 
leave  the  sale  and  to  lecture  hxyme. 

These  are  the  lines  referring  to  "  Newton's  head,"  &c. — 

"  For  Newton's  head,  whose  piercing  eyes 
Explor  d  the  wonders  of  the  skies, 
Who  could  with  rectitude  declare 
The  size  and  distance  of  each  star, 
Martin  and  Ferguson  contended ; 
And  how  the  contest  would  have  ended 


M2  Dr.  Johnson's  residence  at  this  period  was  No.  7  Johnson's  Court,  Fleet 
Street.  This  was  his  residence  from  about  1765  to  1776,  when  he  removed  to 
Bolt  Court  (the  Court  in  which  Ferguson  then  resided). 

2^  The  following  jiaragraph  is  extracted  from  the  Leeds  Mercury  of  April 
nth,  1769:— 

**A  correspondent  writes  that  Mr.  Moore's  newly  invented  machine  to  go 
without  hoi'ses,  for  which  he  obtained  his  Majesty's  Patent,  is  not  only  adapted 
to  wheel  carriages,  in  general,  such  as  coaches,  chaises,  carts,  waggons,  &c.,  but 
to  ploughing,  harrowing,  and  every  other  branch  of  husbandry;  also,  to  all  other 
machines  and  engines  now  in  use  throughout  the  kingdom ;  in  various  branches 
of  manufacture  wherein  draught  horses  are  now  employed.    We  hear  that  the  in- 

?;eQious  inventor  has  sold  all  his  own  horses,  and  by  his  advice  many  of  his 
riends  have  done  the  same,  because  the  price  of  that  noble  and  useful  animal 
will  be  so  affected  by  their  new  invention,  that  their  value  will  not  be  one-fourth 
of  what  it  is  at  present."  Vide  London  Mechanics'  Magazine,  vol.  16th,  p.  136. 
Also,  in  the  "Patent  List,"  1769,  No.  930,  it  is  recorded— **T.  Moore. 
Linen  Draper,  Several  multiplying  levers,  or  additions  of  power,  that  will 
expedite  and  extend  motion  and  reduce  vibration,  by  which  power  is  gained 
without  a  proportionate  loss  of  time, — superior  to  what  hath  been  yet  practised ; 
which  will  be  of  great  public  utility  in  agriculture,  carriages,  navigation,  mills, 
engines,  and  other  things  where  mechanical  power  is  or  can  be  use<l,"  &c.  It  is 
likely  that  Ferguson  referred  to  this  "new;  invention'*  by  Mr.  Moore  on  the 
above  occasion. 
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I  know  not,  had  not  evening  come 
And  called  them  both  to  lecture  home ; 
They  gone,  no  bidders  could  I  .see, 
So  light  was  held  Philosophy  I  " 

Vide  ''  A  Familiar  Epiatle  to  u  Friend,"  DudMer't 
Annual  Reguttr  for  1769,  p.  i2G. 

Martin,  Ferguson's  rival  bidder  at  this  imaginary  sale,  was 
the  celebrated  Benjamin  Martin,  Optician  and  Mathematical 
Instniment  Maker  in  Fleet  Street,  from  1750  to  1782.  He  was 
the  author  of  many  works  on  Natural  and  Experimental  Philo- 
sophy, Astronomy,  Biography,  «&c.,  and  a  renowned  maker  of 
Orreries,  Telluriums  and  Planetariums.  Brewster's  Edinburgh 
Encyclopaedia,  at  p.  G29,  refers  to  one  of  these  machines  of  his 
constructioa  As  an  author,  lecturer,  and  a  maker  of  orreries, 
&c.,  he  was  Ferguson's  rival  His  shop  was  known  as  the 
ye^vtan-8  Heady  a  bust  of  the  philosopher  being  over  his  door. 
Martin  was  born  at  Chichester  in  1704 — died  in  Liondon  in  1782, 
aged  78.  Ferguson,  in  1769,  resided  in  Bolt  Court,  Fleet  Street, 
close  by  the  "  Newton's  Head,"  and  consequently  was  a  near 
ueighlK)ur  to  Martin. 

The  Solar  Spots. — The  folio wint'  view  of  and  short  note  m 
the  Solar  Spots,  is  copied  from  a  leaf  inserted  Ix'tween  pjA 
•250,  257  of  Ferguson's  MS.  "Common  Place  Book"  (CoL  Lil.. 
Edin.). 
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Over  the  view  are  the  words,  '*  Spots  seen  on  iht  Sun,  Tues- 
day, Novfr.  2l8t,  1769,  at  10  ddockr 

Annexed  to  the  sketch  is  the  following  note : — 

"  /  observed  the  Sun  at  Mr.  Mudge*s  in  Fleet  Street,  and 
made  this  diximing  of  the  Spots,  which  are  more  in  number 
than  those  seen  at  Mr,  Naime's  in  Comhill  on  Sd  December, 
1768.  But  I  am  informed  that  the  greatest  spot  now  seen  is 
not  near  so  large  as  when  observed  some  days  ago. — J.  F." 

The  shop  of  Mr.  Mudge,  Watchmaker,  in  Fleet  Street,  was  a 
few  doors  (on  the  same  side  of  the  street)  to  the  east  of  Fergu- 
son's residence  in  Bolt  Court  The  above  sketch  is  on  the  same 
interpolated  leaf  of  the  "  Common  Place  Book  "  as  the  sketch 
of  December  3d,  1768,  is  delineated  oa 

1770. 

Lectures  at  Newcastle-on-Tyne. — Early  in  the  year  1770, 
Ferguson  was  at  Newcastle-on-Tyne,  &c.,  delivering  a  Course  of 
twelve  Lectures  on  Mechanics,  Hydrostatics,  Hydraulics,  Pneu- 
matics, Electricity,  and  Astronomy. 

Interview  with  Dr.  Hutton^  (Newcastle). — Ferguson,  im- 
mediately after  his  arrival  in  Newcastle,  appears  to  have  called 
on  Dr.  Hutton,  by  whom  ho  was  kindly  received.  The  doctor 
gave  him  the  use  of  his  school  for  his  lectures,  and  also  interest- 
ed himself  among  his  friends  by  disposing  of  tickets  for  the 
course. 

Dr.  Hutton,  in  his  Tracts,  makes  mention  of  Ferguson's  pro- 
fessional visit  to  Newcastle ;  and  particularly  of  a  large  drawing 
which  Ferguson  had — showing  how  to  divide  the  area  of  a 
Circle  into  any  number  of  equal  parts  by  means  of  concentric 
circles  Dr.  Hutton  says,  *•  About  the  year  1770,  when  Mr.  James 
Ferguson,  the  ingenious  lecturer  on  Astronomy  and  Mechanics, 
in  his  peregrinations  came  to  Newcastle,  where  I  was  then 
residing,  to  give  the  usual  course  of  his  public  lectures,  on 
which  occasion,  with  the  assistance  of  my  friends,  I  not  only 
procured  him  a  numerous  and  respectable  audience,  but  also 
accommodated  him  with  the  free  use  of  the  new  school  rooms, 
which  I  had  lately  built,  to  deliver  his  lectures  in.  As  Mr.  F. 
commonly  amused  my  family  and  friends  at  evenings,  with 
showing  his  ingenious  mechanical  contrivances  and  drawings, 
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on  one  of  these  occasions  he  produced  a  very  neat  and  correct 
drawing,  on  a  large  scale,  being  a  construction  of  a  problem — 
showing  how  to  divide  the  Area  of  a  Circle  into  any  number  of 
equal  parts,  in  the  very  prolix  way  as  given  by  Hawney ;  but 
which  he  exhibited  as  a  great  curiosity.  I  ventured  to  remark 
to  him  that  I  thought  a  much  simpler  construction  might  be 
found  out  for  this  problem,  which  was  then  new  to  me.  As  Mr. 
F.  expressed  a  wish  to  see  such  a  thing  as  a  simpler  construc- 
tion, which  however  he  seemed  to  have  his  doubts  of  procuring. 
I  was  induced  to  consider  it  that  evening  before  going  to  rest, 
and  discovered  the  constructioa 

"  The  next  morning  I  showed  him  the  new  and  very  simple 
construction,  with  its  demonstration,  which  he  seemed  much 
pleased  with,  on  account  of  the  apparent  simplicity,  but  doubted 
very  much  that  it  might  not  be  correctly  true.  On  referring 
him  to  the  accompanying  demonstration  to  satisfy  himself  of  its 
geometrical  tinith,  I  was  much  surprised  by  his  reply,  that  he 
could  not  understand  that,  but  he  would  make  the  drawing  cor- 
rectly on  a  large  scale,  which  was  always  his  way  to  try  if  such 
things  were  true.  In  my  surprise  I  asked  where  he  had  learn- 
ed Geometry,  and  by  what  Euclid,  or  other  book  ;  to  which  he 
frankly  replied  he  had  never  learned  any  Geometry,  nor  could 
ever  understand  the  demonstration  of  any  of  Euclid's  propo.si- 
tions. 

"  Accordingly  the  next  morning,  with  a  joyful  countenance, 
lie  brou<j:ht  me  the  construction  neatlv  drawn  out  on  a  lanje 
sheet  of  pjisteboard,  saying  he  est<3emed  it  a  treasure,  having 
found  it  (juite  riglit,  as  every  point  and  line  agreed  to  a  hair's 
breadth  by  measurement  on  the  scale.''  '^^*     This  problem  and 


-♦'4  Cliarlis  Huttoii,  LL.I).,  F.K.S.,  &o.,  an  t'luiiifiit  Matheniatirian,  lK»ni  *: 
NfWia.stle-on-Tyiu',  14tli  August,  1737.  He  was  a  teacher  in  his  native  tunii 
from  aluxit  the  year  1758  to  1/73,  wlien  he  was  elected  Prufessor  of  Matlienulic* 
to  tlie  Uoyal  Military  Academy  at  Woolwich.  He  contrihuted  many  (taiieni  U>  tbf 
lioyal  Society,  amonj^st  which  may  Im*  mentioned  his  }>a{»er!i  "  l/n  the  forrrof 
Jirrd  (iinifiMfWtkr ;"  "  On  the  inifial  Vchx'ifirji  off^annon  Balis ;  "  **  On  the  Af^ii* 
Dcrndf!/ of  fJie  £(trf/t."  In  1783,  **  Eh/nmts' of  Cimic  SertitnLt,*"  In  17^5  hr 
published  his  *^  Mathematical  Tracts."  In  1786,  his  **  Tracts  on  Mathrmatiml 
and  Philosophical  Subjecfji."  In  Kyf),  *^  Mathematical  anil  PhUoituphienl  iPif- 
tionai'ii. "  179r),  '*  ^1  Course  of  Mathematics ;  "  and  translated  MuntucU's  work, 
^*  Montucla's  Recreatioius  in  Mathematics  and  Xalurnl  Philomtphy.^  In  lS»'i, 
he,  in  conjunction  with  Drs.  Pearson  and  Shaw,  undeitook  the  ta.sk  of  abridging 
the  Philcsoidiical  Transaction.s,  which  were  completed  in  1809  in  18  «juart*» 
volumes.  Was  for  sometinje  foreign  Secretary  of  Koyal  Society.  Sccetletf  fruiu 
the  K.  S.  in  1784.     He  died  *27th  January  1823  iu  the  86th  year  of  his  age. 
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the  coDstnictiou  he  afterwanlii  inBcrted  iu  his  "  Select  Mechani- 
cal Exerciaes,"  p.  123,  printed  in  1773. 

The  problem  allijded  to  by  Dr.  Hutton  is  as  follows : — "  To 
divide  a  given  Circle  into  any  proposed  number  of  equal  partft 
by  means  of  other  circles  concentric  with  the  given  one." 
(Hutton's  Tracts ;  Prob.  34,  vol  3,  p.  379). 

Ferguson  proposes  the  question  thus : — "  To  divide  tlie  Area 
of  a  given  Circle  into  any  required  Niimlier  of  equal  Parts,  by 
ooncentric  Circles." 

"  In  the  annexed  figure  let  A  B  D  E  be  a  circle,  whose  areii 
is  required  to  he  divided  into  5  equal  parts  by  concentric  circles, 
asFGHl. 


I      i 
/      ■' 


"  Divide  the  semi-diameter  A  C  into  5  equal  parts,  as  A  1 — 
1  2 — 2  3 — 3  4 — 4  5 ;  and  on  the  middle  point  e  as  a  centre, 
with  the  radius  e  A,  describe  the  Merai-diameter  Aa  be  dC 
From  the  points  of  equal  division  at  1,  i.  3,^id  4,  and  perpen- 
dicular to  A C,  raise  the  perpendiculars  la,  2 i,  3c,  4 d,  till 
they  meet  the  semicircle  in  the  points  a,  b,  c,  and  d :  through 
which  points,  draw  the  crjncentric  circleN  F,  G,  H,  I,  and  the 
thing  will  be  done. 
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"Supposing  that  five  blacksmithB  should  agree  to  buy  a 
grinding-stone  among  them,  each  paying  an  equal  share  of  the 
price,  and  that  each  man  should  therefore  have  the  use  of  the 
stone,  to  wear  ofi'  a  fifth  part  of  it,  till  it  came  to  the  last  man, 
who  was  to  wear  it  out ;  the  first  man  should  wear  the  stone 
from  E  to  F,  the  second,  from  F  to  O,  the  third,  from  O  to  H,  the 
fourth,  from  H  to  I,  and  the  fifth,  from  I  to  the  centre  or  ask  C 

**  By  this  easy  method,  which  I  learnt  of  Mr.  Hutton,  toadier 
of  the  Mathematics  at  Newcastle,  the  area  of  any  circle  may 
be  divided  by  concentric  circles  into  any  required  number  of 
equal  parta  For,  into  whatever  number  of  equal  parts  the 
radius  A  C  be  divided,  the  area  of  the  circle  will  be  divided 
into  the  like  number  of  parts,  all  equal  among  themselvea" 
{*' Select  Mechanical  Exercises''  pp.  123,  124) 

Dr.  Hutton  states  that  Ferguson  made  a  drawing  on  a  sheet 
of  pasteboard,  of  the  method  he  had  given  him  for  solving  the 
problem  in  question,  and  on  presenting  it  to  the  doctcnr,  Fer> 
guson  expressed  himself  quite  delighted  with  the  new  solution, 
as  he  had  found  that  it  was  quite  right  A  writer  in  the 
Edinburgh  Review  referring  to  this  point,  remariu  that  *it 
was  probably  by  measuring  the  radius  of  each  circle,  on  a  sctle 
to  which  his  figure  was  adapted,  and  thence  computing  the  ares 
(the  rule  for  which  he  no  doubt  took  for  granted),  he  would  find 
the  difference  of  the  contiguous  circles  constantly  the  sama 
It  is  a  curious  circumstance,  however,  that  Ferguson,  who  had 
so  strong  a  genius  for  Mechanics,  and  so  much  invention  wher- 
ever machinery  was  concerned,  should  have  had  so  singular  in 
incapacity  for  comprehending  the  reasonings  of  Oeometiy.  at 
the  same  time  that  he  had  taste  sufficient  to  admire  the 
l)eauty  of  its  conclusions." — Edinburgh  Review,  voL  22,  p  95, 
181.V1814. 

Tidal  Clock  fur  London  Bridge. — In  the  year  177U, 
Ferguson  contrived  and  made  a  Clock  to  show  the  state 
of  the  tides  at  London  Bridge,  'fliis  Clock  was  more  simple  in 
its  construction  than  the  one  he  contrived  for  CapCaia 
Hutchinson,  in  the  year  1 7G4,  for  showing  the  state  of  die 
tide  at  Liverpool  Ferguson  describes  this  new  Tide  Cluck 
(illustrated  hy  drawings)  in  ''Select  Mechanical  Exeraae^' 
here  transcrilKjd, — 
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"  A  Clock  showing  the  appareot  daily  Motiooii  of  the  Sun  and 
Moon,  the  Age  and  Phaites  of  the  Uuon,  with  the  Time  of  her 
coming  to  the  Meridian,  and  the  Times  of  High  and  Low  Water, 
by  having  only  two  Wheeb  aud  a  pinion  added  to  the  common 
Movement 

The  dial-plate  of  this  Clock  is  represented  by  Fig.  1  in  the 
annexed  engraving.  It  contains  all  the  24  hours  of  the  day  and 
uight 


O'altMot,  Whiel-»ork,  &c.,  of  Perguna'a  Tidal  Clock. 

S  is  the  Sun  which  serves  as  an  hour-index,  by  going  rouut] 
the  dial-plate  in  24  hours ;  and  M  is  the  Moou  which  goes 
round  in  24  hours  50^  minutes,  from  any  point  in  the  hour- 
circle  to  the  same  point  i^aia,  which  is  equal  to  the  time  of  the 
Moon's  going  round  in  the  heavens,  from  the  meridian  of  any 
place  to  the  same  meridian  again. 

The  Sun  is  fixed  to  a  circular  plate  (as  in  Fig.  3)  and 
carried  rotmd  by  the  motion  of  that  plate,  on  which  the  24 
bouiB  are  engraven,  and  within  them  is  a  circle  divided  into 
i9i  equal  partit  for  the  days  of  the  Moon's  age,  accounted  from 
the  time  of  any  new  Moon  to  the  next  after;  and  each  day 
stands  directly  under  the  time  (in  the  24  hour  circle)  of  the 
Moon's  coming  to  the  meridian,  the  XII  under  the  Sun  stand- 
ing for  mid-day,  and  the  opposite  XII  fur  midnight.  Thus, 
when  the  Moon  is  8  days  old,  she  comes  to  the  meridian  at  half 
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an  hour  past  VI  in  the  afternoon ;  and  when  she  is  IG  days  old, 
she  comes  to  the  meridian  at  1  o'clock  in  the  morning.  The 
Moon  M  (Fig.  1)  is  fixed  to  another  circular  plate,  of  the  same 
diameter  with  that  which  carries  the  Sun ;  and  this  Moon-jdate 
turns  round  in  24  hours  50^  minutes.  It  is  cut  open,  so  as  to 
show  some  of  the  hours,  and  days  of  the  Moon's  age,  on  the 
plate  below  it  that  carries  the  Sun,  and,  across  this  opening,  at 
a  and  h,  are  two  short  pieces  of  small  wire  in  the  Moon-plate. 
The  wire  a  shows  the  day  of  the  Moon's  age,  and  time  of  her 
coming  to  the  meridian,  on  the  plate  below  it  that  carries  the 
Sun ;  and  the  wire  b  shows  the  time  of  high  water  for  that  day, 
on  the  same  plate.  These  wires  must  be  placed  as  far  from  one 
another,  as  the  time  of  the  Moon's  coming  to  the  meridian  differe 
from  the  time  of  high  water  at  the  place  where  the  clock  is 
intended  to  serve.  At  London-Bridge,  it  is  high-water  when 
the  Moon  is  two  hours  and  an  half  past  the  meridian. 

Above  this  plate,  that  carries  the  Moon,  there  is  a  fixed  plate 
N,  supported  by  a  wire  A,  the  upper  end  of  which  is  fixed  to  that 
plate,  and  the  lower  end  is  bent  to  a  right  angle,  and  fixed  into 
the  dial-plate  at  the  lowermost  or  midnight  XII.  This  pbte 
may  represent  the  Earth,  and  the  dot  at  L  London,  or  any  other 
place  at  which  the  clock  is  designed  to  show  the  times  of  high 
and  low  water. 

Around  tins  plate  is  an  elliptical  shade  upon  the  plate  that 
carries  the  Moon  M  :  the  highest  points  of  this  shade  are  marked 
High  Wafe7\  and  the  lowest  points  Lcnv  Wat^r.  As  this  plate 
turns  round  below  the  fixed  plate  N,  the  high  and  low  water 
points  come  successively  even  with  L,  and  stand  just  over  it 
at  the  times  when  it  is  high  or  low  water  at  the  given  place; 
which  times  are  pointed  out  by  the  Sun  S,  among  the  24  houre 
on  the  dial-plate  :  and,  in  the  arch  of  this  plate,  above  XII  at 
noon,  is  a  plate  H  that  rises  and  falls  as  the  tides  does  at  the 
given  place.  Thus,  when  it  is  high  water  (suppose  at  Londou; 
one  of  the  highest  points  of  the  elliptical  shade  stands  just  over 
L,  and  the  tide-plate  H  is  at  its  greatiist  height :  and  when  it 
is  low  water  at  London,  one  of  the  lowest  points  of  the  elliptical 
shade  stands  over  L,  and  the  tide-plate  H  is  quite  down,  so  a> 
to  disap[)ear  beyond  the  dial-plate. 

As  the  Sun  S  goes  round  the  dial-plate  in  24  hours,  and  the 
Moon  in  24  hours  504  minutes,  the  Moon  goes  so  much  slower 
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than  the  Sun  a^  to  make  28^  revolutions  in  the  time  the  Sun 
makes  29  i ;  and  therefore  the  Moon's  distance  from  the  Sun  is 
continually  changing :  so  that,  at  whatever  time  the  Sun  and 
Moon  are  together,  or  in  conjunction,  in  29^  days  afterwards 
they  will  be  in  conjunction  agaia  Consequently,  the  plate  that 
carries  the  Moon  moves  so  much  slower  than  the  plate  that  car- 
ries the  Sun,  as  always  to  make  the  wire  a  shift  over  one  day 
of  the  Moon's  age  on  the  Sun's  plate  in  24  houra 

In  the  plate  that  carries  the  Moon,  there  is  a  round  hole  in 
through  which  the  phase  or  appearance  of  the  Moon  is  seen  on 
the  Sun's  plate,  for  every  day  of  the  Moon's  age  from  change  to 
changa  When  the  Sun  and  Moon  are  in  conjunction,  the  whole 
space  seen  through  the  hole  Tti  is  black ;  when  the  Moon  is 
opposite  to  the  Sun  (or  full)  all  that  space  is  white :  when  she 
is  in  either  of  her  quarters,  the  same  space  is  half  black  half 
white :  and  different  in  all  other  positions,  so  as  the  white  part 
may  resemble  the  visible  or  enlightened  part  of  the  Moon  for 
every  day  of  her  age. 

To  show  these  various  appearances  of  the  Moon  there  is  a 
black  shaded  space  (Fig.  3)  as  N  /  F  Z,  on  the  plate  that  carries 
the  Sun.  When  the  Sun  and  Moon  are  in  conjunction,  the 
whole  space  seen  through  the  round  hole  is  black,  as  at  N  : 
when  the  Moon  is  full,  opposite  to  the  Sun,  all  the  space  seen 
through  the  round  hole  is  white,  as  at  F :  when  the  Moon  is  in 
her  first  quarter,  as  at  /,  or  in  her  last  quarter,  as  at  I,  the  hole 
is  only  half  shaded ;  and  more  or  less  accordingly  for  each  posi- 
tion of  the  Moon  with  regard  to  her  age ;  as  is  abundantly  plain 
by  the  Figure.^ 

The  wheel- work  and  tide- work  of  this  clock  is  represented  by 
Fig.  2,  in  which  A  and  B  are  two  wheels  of  equal  diameters. 
A  has  57  teeth,  its  axis  is  hollow,  it  comes  through  the  dial  of 
clock,  and  carries  the  Sun-plate  with  the  Sun  (S,  in  Fig.  1).  B 
has  59  teeth,  its  axis  is  a  solid  spindle,  turning  witliin  the  hol- 
low axis  of  A,  and  carrying  the  Moon-plate  with  the  Moon  (M 
in  Fig.  1).    A  pinion  C  of  19  leaves  takes  into  the  teeth  of  both 


W*  ThiH  way  of  showing  the  varied  Phaai's  of  the  Moon  is  simple  and  in- 
^nious,  but  it  wiU  not  show  the  varied  iihaaes  correctly,  only  approximately.  It 
is  only  by  the  rotation  of  a  ball,  half  blacK  half  white,  in  294  days,  that  the  vaiicd 
phases  as  shown  in  the  heavens  can  be  represented,  and  this  methml  Ferguson  has 
adopted  in  some  of  his  other  astronomical  machinery. 
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the  wheels,  and  turns  them  round.  This  pinion  is  turned  round 
by  the  common  clock-work,  in  8  hours ;  and,  as  8  is  a  third  part 
of  24,  so  19  is  a  third  part  of  57 :  and  therefore  the  wheel  A  of  57 
teeth,  that  carries  the  Sun,  will  go  round  in  24  hours  exactly. 
But,  as  the  same  pinion  C  (that  turns  the  wheel  A  of  57  teeth) 
turns  also  the  wheel  B  of  59  teeth,  this  last  wheel  will  not  turn 
round  in  less  than  24  hours  50^  minutes  of  time ;  for  as  57 
teeth  are  to  24  hours,  so  are  59  teeth  to  24  hours  50^  minutes, 
very  nearly.*** 

On  the  back  of  the  Moon-wheel  of  59  teeth  is  fixed  an  elhp- 
tical  ring  D,  which,  as  it  turns  round,  raises  and  lets  down  a 
lever  E  F,  whose  centre  of  motion  is  on  a  pin  at  F ;  and  this, 
by  means  of  an  upright  bar  G,  raises  and  lets  down  the  tide- 
plate  H,  twice  in  the  time  of  the  Moon*s  revolving  from  the 
meridian  to  the  meridian  again.  The  upper  edge  of  this  plate 
is  shown  at  H,  in  Fig.  1,  and  it  moves  between  four  roUere 
R,  R,  R.  R,  in  Fig.  2." 

In  his  recently  discovered  MS.  "  Common  Place  Book"  we 
find  drawings  and  a  dOiScription  of  this  Clock,  being  similar  t4) 
what  is  here  given.  Along  the  foot  of  the  Dial-face  in  the  MS. 
are  the  words  PEREUNT  ET  IMPUTANTUR  in  large  pen- 
and-ink  lettering,  being  the  same  motto  that  we  find  on  hU 
Card-Dial  (p.  24G).— MS.  "  Common  Place  Book:'  p.  95,  CU 
Lib.  Edin. 

At  the  conclusion  of  his  MS.  description,  Ferguson  adds,  "  / 
contrived  this  Clock  in  July^  1770." 

Ferguson,  after  concluding  his  description  of  this  Clock,  adds 

"  I  have  made  one  of  these  clocks  to  go  by  the  movement  d 
an  old  watch,  in  the  following  manner : — 

'266  These  are  Ferguson's  old  and  well-known  numbers,  already  noticed  when 
describing  other  pieces  of  crlockwork — 67  :24  :  :69  =  24  h.  50  m.  81  8.  S5th<U, 
the  tnie  mean  apparent  period  being  24  h.  50  m.  28  a.  22  thds.  42  fourths.  Th* 
relative  velocities  of  these  wheels  may  be  viewed  as  a  kind  of  "  Mrrhnnicttl 
Paradox^"  for  with  respect  to  any  given  {K)int8  in  the  two  wheels  ]>eing  brought 
exactly  over  or  against  each  other,  the  point  in  wheel  59  will  fall  hack  continu- 
ally from  the  point  in  wheel  67 ;  and  while  the  jwiut  in  wheel  69  i»  thus  ffoiit^i 
baH'^  it  is  also  go i tig  forward  /  (both  wheels  turn  round  in  the  same  direclirtn* 

We  may  here  notice  that  the  mean  ajtparent  diurnal  revolution  of  the  Moon  i* 
said  to  be  accomplished  in  24  h.  50  m.  28  s.  22  thds.  48  fourths,  this  |»eriod  ap- 
p<*ars  to  be  3  thds.  6  fourths  too  slow,  which  n>ay  l)e  tested  as  follows: — Supjw' 
the  lunation  to  consist  of  29  d.  12  h.  44  m.  2'88  s.,  decimally  reda«'ed  = 
29 -5305887  d.;  in  that  time,  the  Moon  makes  28*5305887  apparent  rvrolutioos 
from  the  meridian  to  the  meridian  ag>iin;  hence,  H'-ifSllff*  *nd  29*5305^7 
-^28  5305887  =  1  0350501 04  X  24  =  24  841202496  h.  X  t$U  X  ttO  X  60  X  60  =  24  h. 
50  m.  28  s.  19  thds.  42  fourths. 
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"The  first  or  great  wheel  of  a  watch  goes  round  in  four 
hours.  I  put  a  wheel  of  20  teeth  on  the  end  of  the  axis 
of  that  wheel  to  turn  a  wheel  of  40  teeth,  on  the  axis  of  a 
pinion  C  of  19  leaves,  by  which  means  that  pinion  is  turned 
round  in  8  houra"  Two  wheels  A  6  of  equal  diameters,  and 
having  57  and  59  teeth  respectively,  are  turned  by  it. — "  the 
wheel  A  in  24<  hours,  and  the  wheel  B  in  24<  hours  50^  min- 
utes." *^^ — "Select  Mechanical  Exercises'*  3d  Edit  London, 
1790,  p.  19. 

PUn  of  the  Astronomical  Wheel-work  of  the  Solar  and  Lnnar  Watch. 
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Section  of  the  Astronomical  Wheel-work  of  Pergoson's  Solar  and  Lunar  Watch. 

As  there  is  no  engraving  of  the  plan  of  the  wheel-work 
of  this  solar  and  lunar  watch,  in  any  of  Ferguson's  works ;  we 
shall  give  a  vertical  and  sectional  plan  of  it,  taken  from  our 
own  drawings. 

M7  Ferguson  hero  mentions  that  he  '*|7ii/  a  wheel  of  20  teeth  on  the  end  of  the 
axU  of  that  wheel, "  viz.  the  fuzee  wheel.  There  must  be  a  mistake  here ;  for  if 
the  small  wheel  20  be  put  on  said  axis,  bow  could  the  watch  be  wound  up  T — 
wheel  20  would  turn  about  with  the  key  in  the  act  of  winding;  and  consequently, 
would  in  its  turn  act  upon  and  turn  round  wheels  40,  19,  57,  and  59,  and  de- 
imnge  the  positions  of  the  hands.  The  small  wheel  20  must  therefore  not  be 
pla^  on  the  axis  of  the  fuzee,  but-  made  foA  to  the  back  of  the  fuzM  wheel 
iuelf,  and  then  when  the  key  is  applied  to  the  axis  of  it,  and  in  the  act  of  wind* 
ing  up,  these  wheels  will  not  be  in  the  least  affected  thereby. 
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Fig.  1  is  a  vertical  or  grouud  plan  of  the  wheel- work.  Fig.  2 
shows  it  in  section  as  applied  to  the  watch.  Description : — ^The 
fuzee  wheel  is  assumed  to  turn  once  round  in  4  hours ;  to  the 
back  of  the  fuzee  wheel  is  made  fast  by  pins  a  small  wheel  of  20 
teeth,  which  drives  a  wheel  of  40  teeth  once  round  in  8  houra 
The  axis  of  this  wheel  of  40  teeth  ascends  through  the  frame 
D  D  of  the  watch  (shown  in  Fig.  2  at  c) ;  on  this  axis  is  made  fast 
a  small  wheel  of  19  teeth,  which  takes  into  and  drives  round  a 
wheel  of  57  teeth,  shown  in  Figs.  1  and  2  at  A ;  now  as  the  small 
wheel  19  turns  once  round  in  8  hours,  it  is  evident  that  if  19 
be  made  to  turn  a  wheel  of  57  teeth,  that  wheel  will  turn  once 
round  in  24  hours;  accordingly,  the  small  wheel  19  drives 
wheel  A  (in  Figs.  1  and  2),  of  57  teeth,  causing  it  to  turn 
round  in  24  hours  precisely,  which  wheel  is  made  to  carry 
an  index,  having  on  its  extremity  a  small  ball  representing 
the  Sun ;  the  small  wheel  19,  also  turns  a  wheel  under 
wheel  57,  having  59  teeth ;  consequently,  this  wheel  of  59 
must  move  much  slower  than  wheel  57,  (in  the  ratio  of  Jj), 
so  much  so,  that  instead  of  turning  round  in  24  hours,  with 
wheel  57,  it  will  not  turn  round  in  less  time  than  24  hours  50 
minutes  31  seconds  35  thirds;  the  hollow  axis  of  wheel  59 
ascends  through  the  hollow  axis  of  wheel  57,  and  carries  an 
index,  carrying  on  its  extreme  point  a  ball  representing  the 
Moon,  as  shown  in  Fig.  2.  Thus,  by  this  simple  contrivance, 
the  Sun  will  make  a  revolution  round  the  24  hours  on  the  dial- 
plate  of  the  watch  in  24  hours,  and  the  Moon  in  24  hours  50 
minutes  31  seconds  35  thirds.  Figs.  1  and  2,  in  the  al)ove  cut 
will  be  easily  understood,  as  both  figures  and  letters  on  them 
have  reference  to  the  same  details. ^^^'^ 

In  concluding  his  description  of  this  Clock  and  Watch  in  hi> 
MS.  "  Common  Place  Book,"  he  says, 

268  If  57:24  h.:  :  59? -59x24  =  1416-^57  =  24  h.  50  m.  31s.  35  th(U,  tih-.a, 
is  a  motion  too  tthur  by  3  8.  13  tlids.  The  true  mean  a|)pMront  diurnal  rt'Vi»Iuti'>ti 
of  the  Moon  is  accompIiHhed  in  24  h.  50  m.  2vS  .s.  22  thus.  48  fourths.  ^Siv  u«^t»' 
154). 

We  may  here  mention  that  tlie  late  Mr.  Andrew  Reid,  watchmaker,  I>>nd«»n, 
who  died  at  Brixton  in  1835,  a«5ed  85,  had  often  told  us  that  he  wax  on  fanrhir 
terms  with  Ferguson  ;  wa.s  often  at  his  house  in  Holt  Court,  Fh'ot  Stnvt,  and  \\.i>\ 
there  seen  several  works  of  watehes  fitted  up  with  a  variety  of  astronomii'al  n»«» 
tions,  as  also  .strong  works  noted  for  their  correct  time-keeping— one  f«ir  "( 
double  silver  cases  suited  all  the  works.  These  cases,  with  one  of  the  works 
cause  into  Mr.  A.  Keid's  possession  in  1801,  from  whom  it  wa.H  purelias^l  by  the 
writer. 


JAMES  FF.RQUSON.  369 

**  I  contrived  this  Clock  in  July,  1770,  and  put  the  moTempnt  of 

an  old  Watch  W  it,  by  msans  of  whioh  it  is  now  (joing  very  well 
(March  10th,  1775);  the  (wo  wheels  A  and  Bnreonljnf  Gard-paper, 
and  yet  I  have  reasou  to  believe  that  thej  will  last  3il  ypam.  —.1.  F." 

No  traces  whatever  of  either  this  Clock  or  Watch  are  now  to 
be  found, — A  writer  in  the  "  Operative  Mechanic  "  "  thinks  it 
extremely  pwbable  "  that  Ferguson  "  had  the  dial  of  the  Clock 
<il  Hampton  Court  in  his  eye  tvhcn  he.  contrived  this  Clock." 
See  the  "  Operative  Mechanic,  and  British  Mechanist,"  p.  495. 
We  arc  of  a  different  opinion ;  although  the  Clock  at  Hampton 
Court  shows  the  apparent  daily  revolutions  of  the  Sun  and  Moon, 
— it  docs  not  exhibit  tlie  ri.se  and  fall  of  the  tides;  besides, 
Ferguson  made  a  Clock  in  1747  wliich  pxhihited  the  apparent 
motions  of  the  Sim  and  Moon.     (See  pp.  ]  13—]  20). 

Tide  Rotulx. — Sometime  during  this  year,  Fergiison  con- 
trived and  made  a  Tide  Rotula,  which  consisted  of  one /f.iW  or 
immoveahle  card  of  about  8  inches  in  diameter,  having  roimd 
its  circumference  twice  twelve  hours  in  Roman  charactfrs; 
above  this  immoveable  outer  card  is  a  circular  moveable  card. 


having  in  a  broatl  circular  space  round  its  circiimferencp,  the 
names  of  many  ycaports  in  thoir  relative  positionN  (o  times  of 
High  water ;  within  this  circle  of  names  of  Seaports  there  ai-o 
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two  other  concentric  circles, — the  first  having  round  it  twice 
twelve  hours  in  small  Roman  characters, — the  second,  or  interior 
circle,  has  round  it  the  29  i  days  and  other  divisions  of  the 
Moon's  age,  and  round  the  centre  of  this  circle  there  is  a  black 
elliptical  shade  for  producing  the  varied  phases  of  the  Moon 
through  a  small  circular  opening  in  the  card  above,  and  done  in 
the  same  way  as  in  the  Clock  last  described.  Above  this  last- 
mentioned  card  there  is  a  smaller  one  having  a  Moon  fixed  to 
it,  and  directly  under  that  is  the  small  circular  opening  in  which 
are  exhibited  the  phases  of  the  Moon  as  before  noticed ;  round 
the  centre  is  the  figure  of  the  Earth  and  some  of  its  several 
circles,  surroimded  by  an  ellipsis  representing  water ;  all  which 
particulars  are  shown  in  the  annexed  woodcut  of  the  Rotula 

Of  this  new  Tide  Rotula,  the  following  is  Ferguson's  descrip- 
tion, from  which  it  will  be  seen  that  this  instrument  is  only  a 
modification  or  improvement  of  the  Tidal  Clock,  for  showing  the 
times  of  High  and  Low  water  at  London  Bridge,  just  described 

"  This  Rotula,"  says  Ferguson,  "  is  only  an  improvement  on 
the  Clock  just  described,  by  making  it  show  the  time  of  the 
Day  and  Night  in  the  most  remarkable  places  in  the  world  at 
any  instant  of  time  at  London,  or  at  any  other  given  pla(y. 
without  one  single  additional  wheel. 

As  it  is  in  the  scheme, — (without  being  made  to  go  by  mean^ 
of  a  clock  or  watch,  or  any  other  method), — it  is  not  useless; 
for,  if  you  put  London  to  the  time  of  the  day  or  night  there,  all 
the  other  places  will  point  to  the  time  of  the  day  or  night  then 
opposite  to  them  respectively.  If  you  put  the  narrow  black 
slip,  under  the  Moon,  to  the  day  of  the  Moon's  a<^e  (seen  through 
the  opening)  on  the  middle  plate,  the  same  slip  will  rut  th< 
time  of  the  Moon's  coming  to  the  meridian  for  that  day.  in  the 
circle  of  24  hours  on  that  plate,  and  the  other  slip  (direct ly  op- 
posite to  the  words,  Hi{jh  Waff^r)  will  cut  the  tiiut-  of  High 
water  at  London  Bridge  on  that  Day,  in  the  same  circle  of  i^ 
hours.  And  at  any  time,  if  London  be  put  to  that  time,  ainl 
the  Moijn's  slip  to  the  day  of  her  age,  you  may  then  know  tin.* 
state  of  the  Tide  at  London,  by  the  })osition  of  the  elliptical 
shade ;  the  longest  diameter  of  which  will  be  even  with  the  two 
Xll's.  in  the  outermost  circle  of  24  hours  when  it  is  High  Water 
at  London  Bridge,  and  even  with  the  two  VI's  when  it  is  L»w 
Water.    In  the  intermediate  times,  the  position  of  the  eUiptical 
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shade  shows  whether  the  Tide  is  ebbing  or  flowing. — J.  F., 
1770."  -^"^ 

"Introduction  to  Electricity,"  Published. — In  1770, 
Ferguson  went  to  press  with  a  new  work — very  different  from 
any  of  his  previous  Treatises — viz.  an  Elementary  Treatise  on 
Electricity,  a  small  octavo  of  140  pages,  illustrated  by  three 
folding-plate  engravings  of  the  Electrical  Machine  and  appara- 
tus. This  work  has  passed  through  several  editions, — ^viz.  in 
177()_1775 —1778,— 1790,— 1823.— 1825,  &c.  The  following 
is  copy  of  the  title-page.  (The  edition  of  1828  is  in  Brewster's 
Ferguson's  Essays). 

**An  Introduction  to  Electricity — in  Six  Sections.  I.  Electricity 
in  General.  II.  A  Description  of  the  Electrical  Machine.  III.  A 
Description  of  the  Apparatus  (helonj^ing  to  the  Machine)  for  mak- 
ing Electrical  Experiments.  IV.  How  to  know  if  the  Machine  be 
in  good  order  for  performing  the  Experiments,  and  how  to  put  it  in 
order  if  it  be  not.  V.  How  to  make  the  Electrical  Experiments, 
and  to  preserve  Buildings  from  Damage  by  Lightning.  VI. 
Medical  Electricity.  Illustrated  with  Copper-plates.  By  James 
Ferguson,  F.R.S.  Loudon  :  Printed  for  W .  Strachan  and  T.  Cadell 
in  the  Strand,     mdcclxx.     Price  4s.' 

Plate  1  exhibits  the  surface  of  a  large  table  containing  a 
variety  of  apparatus.  On  one  end  of  it  is  fixed  a  Globe  Elec- 
trical Machine,  wiih  multiplying  motion — in  front  are  three 
large  Leyden  Phials, — A  Florence-flask, — A  Thunder-house — 
and  the  Conductor  is  furnished  with  ''  A  ring  of  bells,'* — Pith- 
halls, — Stiir  Wheel, — Attraction  Plates, — Feathers, — Spichar, 
&c.,  probably  the  same  machine  and  apparatus  which  he  lx»ught 
from  Mr.  Nairne,  Optician,  <fec.,  Cornhill.  Plate  2.  View  of  the 
works  and  Dial-ftice  of  an  Electrical  Clock. — An  Electric«al 
Wheel-work  Orrery. — A  Mill. — Toothach  instrument,  &c.  Plate 
3.  View  of  an  Electrical  Triple-pump.^"^ 

2*9  A  Kotula — in  the  autograph  of  Fergiwon — similar  to  that  dcN^rihod,  in  in 
the  posses.siou  of  William  Topp,  Esq.,  Ashgrovr,  near  Klt;in,  who  kindly  wnt 
us  a  copy  of  it. 

*70  We  have  a  lM»autifully-execut«l  Indian-ink  drawing,  l»y  Ferguson, 
entitled  **An  KLwrrRHAL  Ma<miine,  with  a  new  ELKirruoMETRU.  In- 
vented  h'j  Mr.  John  Laiic.  ia  AldfrsijaU  Street^  Londmi;**  and  in  the  lower 
right-hand  corner  of  the  dniwing  we  find,  **/.  Fertjiuon,  DrJiiu** — also  a 
wheel  cut  out  of  card — it  has  46  teeth  most  accurately  cut  into  it, — likewi.se  a 
trundle  wheel  of  15  co^,  with  three  cranks  formeil  on  its  sxis,  which  appears 
to  have  formed  part  ot  Ferguson's  Electrical  Apparatus — prolmhiy  part  of  the 
model  of  a  mill,  or  electri(tal  pump  models. 
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As  just  observed,  Section  VI.  of  this  work  is  devoted  to 
"  Medical  Electricity/*  Ferguson,  after  describing  several  curi- 
ous cases  and  experiments  performed  on  the  subject,  says, 

"  For  my  ovm  party  beiyig  but  a  young  eUctridanj  I  can  have  very 
little  to  say  with  respect  to  the  Medical  part,  BtUy  a<  far  at  I  katft 
had  experience,  I  shall  here  relaie  the  fads,''  (Ferguson's  Electri- 
city, p.  120). 

In  this  medical  section,  several  curious  cases  are  related.  The 
following  refer  to  himself  and  his  wife : — 

"  I  was  once,  at  Bristol,  seized  with  a  sore  throat,  so  that 
I  could  not  swallow  anjrthing.  Mr.  Adlam,  of  that  city,  who 
is  a  fine  electrician,  came  and  drew  many  electric  sparks 
from  my  throat,  and  in  about  half  an  hoiu:  after,  he  did  the 
same  again.  He  staid  with  me  about  an  hour  longer,  and 
before  he  went  away,  I  could  both  eat  and  drink  without  pain ; 
and  had  no  return  of  that  disorder.  I  have  relieved  several  per- 
sons in  such  cases,  but  never  in  so  short  a  time  as  Mr.  Adlam 
cured  me."     {Electricity,  p.  125). 

Referring  to  his  wife's  case,  he  says,  "  One  time  my  wife  hap- 
pened to  scald  her  wrist  by  boiling  water.  I  set  her  upon  the 
glass-footed  stool  directly,  and  took  sparks  from  the  wrist. 
In  a  short  time  I  found  the  redness  of  the  skin  (occasioned  by 
tlu*  scald)  begin  to  disappear,  and  she  felt  immediate  relief  A 
linen  bandage  was  then  put  round  her  wrist,  and  in  a  few  hours 
after,  I  repeated  the  operation,  which  entirely  cured  her,  and 
there  was  not  the  least  blister  on  the  skin,  nor  any  difference  in 
its  colour  from  what  it  had  Ijefore  the  accident.  If  it  had  not 
been  taken  immediately,  and  l)efore  a  blister  had  risen,  perhaps 
electrifying  would  have  been  of  little  or  no  service.''  {Etfctri- 
riff/,  pp.  180,  131). 

This  concise  treatise  has  been  long  out  of  print,  and  is  now 
si'lHoTn  to  be  seen. 

Lecturk   on    Electricity. — In  the  Catalogue  of  his  Ap- 

In  looking  over  one  of  our  oM  C'atalo<;ues  wc  oKserv**  sovoral  artirK-"*  •^■ 
Fcr^ison's  FncMtrical  Apparatus,  which  I)elongt*(l  to  a  Mr.  DesoniK'aux,  proI«M\ 
bought  hy  him  at  Mr.  Ferguson's  puhli<:  sale,  in  Manh,  1777.  Mr.  n«*ormfaux'» 
property  was  sold  by  pui>lic  auction  by  Messrs.  .Ionian  and  Maxwell  at  ih'ir 
Rooms,  No.  331  Strand,  on  12th  March.  1S0«.  In  the  Catalogue,  is  ih*  f<J 
lowing  Lot: — **  A  Set  of  FerffiisoN'ft  EI»vtriinl  Appamtiis^  mnsusfiKg  o/ SttuHr^ 
Mndfh  of  Mills  and  PifmpfvorL\  vith  nn  rlrrfricnf  madrJ  nf  an  A^r*m*»pu{^'' 
(loi'k,  Shoin'n^l  thr  nalure  of  an  Kchpsr,  nnri  jwin/ing  out  tht  Monn'g  n^  and  tkt 
Tidrs—this  Lot  sold  for  £1  1 7s. ' 
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paratus,  appended  to  Tables  and  Tracts,  given  at  pages  344 
— 347,  it  will  be  observed  that  his  Vllth  Lecture  is  on  the 
Arniillary  Spltere,  Dialling,  &c.  To  the  "Introduction  to 
Electricity,"  he  appends  a  similar  list,  with  this  exception, 
that  the  apparatus  pertaining  to  Lecture  VII.  is  omitted,  and  a 
Lecture  on  Electricity  substituted,  thus 


VII. 

**  An  Electrical  Machine,  with  such  an  apparatus  to  it  as  is  described 
in  this  Treatise."  (Ferj^uson's  Introduction  to  Electricity.  Lond., 
1770,  p.  138).     See  list  of  apparatus  in  foregoing  notice. 

From  this  we  learn  tliat  Ferguson,  sometime  between  the 
publication  of  his  "  Tables  and  Tracts,"  in  1767,  and  that  of 
"  Introduction  to  Electricity,"  in  1770,  began  to  lecture  on  Elec- 
tricity. It  will  be  recollected  that  he  purchased  an  Electrical 
Machine  and  Apparatus  from  Mr.  Naime,  Comhill,  London,  in 
1761,  and  it  might  have  been  expected  he  should,  long  before 
1767 — 1770,  have  added  the  subject  of  Electricity  to  his  Course. 
(See  page  262). 

fiRiDOE  Building. — The  numerous  notices  already  given  of 
Ferguson's  multifarious  writings  and  inventions,  show,  that  his 
mind  was  always  ready  to  turn  to  anything  and  everything  use- 
ful or  curious. 

In  the  present  case,  he  leaves  wheels  and  pinions,  clocks  and 
orreries,  for  Bridges  and  Bridge  Building. 

At  the  end  of  his  MS.  "  Common  Place  Book,"  he  gives  a  large 
pen-and-ink  representation  of  a  plan  invented  by  him,  about 
1770,  for  building  bridges  "  without  Frames  under  the  Arches." 
On  the  top  of  the  sketch  the  following  is  written  : — 

"  A  new  method  of  building  a  Stone  Bridge,  without  any  support- 
ing Frames  under  the  Arches ;  and  so,  that  any  single  Arch  shall 
support  itself  without  Abutments  at  the  ends;  and  would  not  fall  if 
pert  of  the  top  of  it  was  cut  out.     Invented  by  James  Ferguson." 

A  cut  of  the  bridge  will  not  be  required,  as  the  following 
extract  from  his  short  description  of  it  will  be  sufficient  to  show 
how  he  proposes  to  c<mstruct  his  bridge, — 

"  When  the  Piers  are  finished,  begin  with  laying  the  first  stone  of 
each  side  of  the  Arch  a  little  way  over  its  Pier,  and  cover  the  Pier 
with  stones  to  the  same  level,  then  lay  the  next  higher  stone  of  the 
Arch  a  little  way  over  the  first  one,  and  go  on,  as  before,  till  you 
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finish  the  Arch  at  top.     I  never  saw  nor  heard  of  anything  of  Uuf 
kind  before."     MS.  "Common  Place   Book,"  p.  275   ((5)L  Lib. 

Edin.). 

From  this  short  note,  the  reader  will  see  that  the  arches  of 
such  a  bridge  would  have  an  odd  appearance,  and  would  some- 
what resemble  the  crow  steps  on  the  gable-end  of  a  house. 
Blackfriar*s  Bridge,  London,  near  Ferguson's  residence  in  Fleet 
Street,  was  opened  in  1770,  and  it  is  probable  that  it  was  while 
the  complex  frames  used  in  the  construction  of  this  bridge  were 
being  removed  that  led  Ferguson  to  design  one  that  could  be 
built  **  without  any  supporting  Frames  under  the  Arches." 

Ferguson's  Perpetual  Motion  Scheme. — An  old  note  in- 
forms us  that,  "between  the  yeai*s  1760  and  1780,  London 
abounded  with  Perpetual  Motion-seekers  and  their  public  Ex- 
hibitions." Ferguson  himself,  a  mechanician  and  inventor, 
would,  no  doubt,  visit  many  of  them,  and  would  see  "  schemes 
ingenious,  curious,  and  specious."  He  did  not  believe  it  pos- 
sible to  produce  perpetual  motion  by  any  contrivance  which 
required  the  motive  power  to  be  ^(^ithin  itself  (all  external 
agents,  such  as  that  of  a  never- failing  stream  ;  the  ever  varWng 
pressure  of  the  atmosphere,  &c.,  being  ignored);  yet,  notwith- 
standing that,  we  find  him,  in  1770,  devising  a  plan  fur  per- 
petual motion. 

In  his  "  Common  Place  Book,"  we  tind  a  tine  jKfii-and-ink 
drawing  of  his  scheme,  which  he  designates  us  '*  the  ))io^t  im- 
tional  scheme"  but  at  same  time  tleclares  it  to  l)e  '' (fmvnriyht 
nonsense^  At  the  conclusion  of  his  description  of  it  he  writei*, 
"  Whoever  makes  it  xv ill  find  that  it  is  a  mere  lialanrt ;''  from 
this,  it  may  be  inferred  that  the  machine  was  never  made — never 
having  had  any  other  existence  than  that  on  paper. 

The  following  is  a  copy  of  the  drawing  and  description  t'r^>ni 
the  "  Common  Place  Book." 

Annexed  to  the  drawing,  in  the  left  hand  corner  at  top.  Ftr- 
guson  wTites  as  introductory  to  it — 

"  This  isi  the  most  nitioiuil  Scrheine  fur  u  Peq^etuitl  Motion,  which, 
notwithstanding,  is  downright  nonsense.'' 


JAMES  FEItOUSOK. 


"J.  Fergus 


•ic.  rt  delia.,  B«pt.  C,  A.D. 


Dksukiftiom. — "  The  uxle  at  A  is  placed  liuiizoii tally,  tiiid  the 
Spukes  B,  0,  D,  &c.,  turn  in  a.  vertical  positiou.  Tliey  are  joint- 
ed at  d,  t,  u,  &c.,  tui  a  coinniun  Sectur  is,  and  to  each  uf  tlieni  in 
fixed  a  Fniine  as  R,  S,  T,  &c„  in  whicli  tlie  weights  7.  8.  9,  1,  i, 
&c.,  have  liberty  to  move.  When  any  spoke  as  D,  in  in  a  hori- 
zuutal  position,  the  weight  1  iu  it  tidls  down,  and  pulls  the  part 
b  of  the  then  vertical  ipoke  £  straight  out,  l>y  means  of  a  cord 
going  over  the  pulleys  K  and  k  to  the  weight  I.  The  spoke  C  c 
was  pulled  straight  out  lx.'t'ore,  when  it  wa:i  vertical,  by  means 
of  the  weiglit  2,  belonging  to  the  spoke  E  e,  which  is  in  the 
horizoDtal  positiou  D  </ ;  and  m  of  ail  the  others  on  the  right 
hand.  But.  when  these  sjxikes  come  aWut  to  the  left  baud, 
their  weights  4,  5,  U  tall  Ijaek,  and  ec-aau  pulling  the  parts 
/>  tf-  f'-  '  i'  '^'  ''hat  the  spokes  then  bend  ut  their  joints  X,  //,  z, 
and  the  bulls  ut  their  ends  coiuo  Hearer  the  eentre  .iV,  ull  on  the 
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left  side.  Now,  as  the  balls  or  weights  at  the  right  hand  side  are 
further  from  the  ceutre  A  than  they  are  on  the  left,  it  might  be 
supposed  that  this  machine  would  turn  round  perpetually.  I 
have  shown  it  to  many  who  have  declared  it  would ;  and  yet  for 
all  that,  whoever  makes  it,  will  find  it  to  be  only  a  mere  Balance. 
1  leave  them  to  find  out  the  reason." 

"  Common  Place  Book,"  p.  254. 

"  To  find  out  the  reason  " — or  to  show,  why  his  machine  would 
not  continue  in  motion,  nothing  more  is  necessary  than  to  draw 
a  line  from  Z  to  Z  (bisecting  the  centre)  and  then  it  will  become 
evident  that  there  are,  and  always  would  be,  iiiore  weight  below 
the  line  than  above  it.  To  have  gained  Perpetual  Motion,  the 
very  reverse  of  this  ought  to  have  been  the  constant  condition 
of  the  machine. 

Elected  a  Member  of  the  American  Philosophical  So- 
ciety.— During  the  summer  of  1770,  he  waa  elected  a 
member  of  the  American  Philosophical  Society — an  honour 
unanimously  conferred  on  him  by  that  body,  in  consequence  uf 
their  high  opinion  of  his  works,  and  of  his  success  and  celebrity 
as  a  public  lecturer. 

New  Terms  for  Reading  his  Course  of  Twelve  Lec- 
tures.— It  will  be  remembered  that  we  have  already  giveu 
a  copy  of  Ferguson's  terms  for  reading  his  Course  of  Lectures 
in,  and  at  certain  distances  from,  London  (under  date  17G7; 
He  this  year,  1770,  publishes,  on  the  la^it  leaf  of  his 
•'  Introduction  to  Electricity,"  a  new  set  of  terms.  For 
the  same  distances  of  17U7,  he  in  1770  solicits  a  greater 
number  of  subscribers — an  indication  that  he  now  believed  liib 
success  and  reputation  would  secure  the  larger  as  easily  as  he 
before  secured  the  smaller  number  of  persons  to  attend  iiis  lec- 
tures.    The  following  are  the  new  terms  alluded  to. 

In  17(37,  in  London,  befoie  beginning  to  lecture,  there  must  be  20  subMiibrn 

at  a  Guinea  eiioh. 
In  1770,  there  must  be  30  subscribeiii  at  a  Ciuinea  each. 

In  1707,  within  10  miles  of  London,  30  subscribers  at  u  Guinea  eacL 
In  1770,         do.  do.  40  do.  do. 

In  17()7,  within  KK)  miles  of  London,  (30  do.  do. 

In  1770,         do.  do.  bO  do.  do. 
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The  differeuce  iu  the  iucrease  demanded  iu  1770  would  pay 
the  costs  attendant  on  delivering  his  Course  of  Lectures,  and 
leave  him  witli  at  least  as  much  as  the  nett  proceeds  of  the 
lesser  number.  (Vide  Tables  and  Tracts.  Lond,  17G7,  pp. 
327,  328,  and  compare  with  "  Introduction  to  Electricity,"  p. 
14?0 ;  also  under  date  1767  of  this  work). 

1771. 

Death  of  James  Glashan  {Feryiisonts  old  Maater  and 
Patron). — In  entering  into  this  year,  we  have  to  record  the 
death  of  James  Olashan,  Farmer,  Aidneedlie,  near  Keith,  on 
9th  January ;  the  news  of  whose  death,  on  reaching  Ferguson, 
would  occasion  him  much  sorrow.  The  good  old  man  is  now 
gone,  but  his  good  deeds  live  after  him.  Ferguson  remembers 
them,  and  as  it  were,  with  a  golden  pen  writes  them  down  in 
his  Memoir  for  the  admiration  of  future  generations.  (See  note 
14,  pp.  14,  1."),  &c.) 

The  Reverend  Mr.  Annand,  the  present  minister  of  Keith, 
kindly  forwarded  the  following  inscription  copied  from  Mr. 
Olashan's  tombstone : — 

"James  Glashan  was  lK)rn  llth  December  1680,  and  died 
9th  January  1771,  in  the  85th  year  of  his  age." 

On  the  Velocities  of  Falling  Bodies,  and  on  Apparent 
AND  True  Levels. — The  following  are  copies  of  two  papers,  by 
Ferguson,  which  we,  in  1831,  copied  from  the  original  belong- 
ing to  Deane  Walker,  Esq.,  London  ;  both  are  written  on  a  sheet 
of  foolscap,  and  dated  1771. 

"  Itf^,  Of  tlie  Velocities  acquired  by  fall iny  Bodies,  and 
the  Spaces  they  fall  thwngh  in  (jiven  Times. 

In  successive  equal  parts  of  time,  as  1, 1,  1,  1,  1,  &c.,  the  spaces 
through  which  a  body  falls  are  as  1,  3,  5,  7,  9,  &c.,  and  the 
acquired  velocities  are  as  1,  2,  3,  4,  5,  &c.,  continually;  so  that 
the  velocities  are  as  the  times,  and  the  spaces  are  as  the  squares 
of  the  times  in  falling. 

Thus,  in  the  first  second  of  time  (from  the  instant  of  begin- 
ning to  fall)  the  body  will  fall  through  10  feet;  in  the  next  second 
it  will  fall  through  three  times  IG,  or  48  feet,  which  added  to 

the  former  IG  makes  04  feet,  the  whole  space  fallen  through  in 

3b 
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2  seconds  of  time ;  in  the  third  second  of  time,  the  body  falls  5 
times  IG,  or  80  feet,  which  added  to  64  makes  144  feet,  the 
whole  space  fallen  through  in  3  seconds ;  in  the  fourth  second  it 
falls  7  times  10,  or  112  feet,  which  added  to  144  feet,  makes 
25G,  the  whole  space  fallen  through  in  4  seconds ;  in  five  seconds 
it  falls  9  times  16,  or  144  feet,  which  added  to  the  256  feet, 
makes  400  feet  the  whole  space  fallen  through  in  5  seconds; 
and  so  on  continually,  increasing  as  the  odd  numbers  1,  3,  5,  7, 
9,  11,  in  1,  2,  3,  4,  5,  6,  seconds  of  time. 

Whatever  velocity  the  body  acquires  at  the  end  of  the  first 
second,  it  will  acquire  twice  as  much  at  the  end  of  the  next, 
three  times  as  much  at  the  end  of  the  third,  four  times  as 
much  at  the  end  of  the  fourth,  five  times  as  much  at  the  end 
of  the  fifth  second,  and  so  on  continually. 

In  the  following  Table,  the  numbers  \mder  T  denote  the 
seconds  of  time,  from  1  to  60,  in  which  the  body  continues  to 
fall :  the  numbers  under  S  denote  the  spaces,  in  feet,  through 
which  the  body  falls  in  any  second  from  1  to  60 :  and  the  num- 
bers under  N  denote  the  whole  number  of  feet  the  body  falls 
through,  at  the  end  of  any  number  of  seconds,  from  1  to  60. 
Thus,  between  the  end  of  the  59th  and  60th  second,  the  IkxIv 
falls  119  times  16  feet;  and  at  the  end  of  the  60th  second  it  liai 
fallen  througli  57600  feet,  or  10}^  miles. 

lu  a  quarter  of  a  second  from  the  instant  of  beginning  to  fall, 
a  body  would  fall  one  foot :  at  the  end  of  half  that  second  it  will 
have  fallen  4  feet :  at  the  end  of  three  (|uarters  of  that  second 
it  will  have  fallen  through  9  feet :  and  at  the  end  of  that  whole 
second,  through  16.  The  whole  spaces  fallen  through  Ix'in*;  as 
the  s(juares  of  the  times  in  which  the  body  falls.  Qu. — How 
many  feet  would  it  fall  through  in  an  hour? 

In  60  seconds  the  space  is  57600  feet,  and  tlie  square  of  60 
is  3600.  But  57600  multij)lied  by  3600  is  207360000,  the  nun»- 
ber  of  feet  the  body  would  fall  through  in  an  hour,  in  a  free  or 
unresisting  space ;  and  this  number  being  divided  by  52M). 
the  number  of  feet  in  an  English  mile  quotes  39272  7  for  tlu* 
number  of  miles,  or  about  ten  times  the  diameter  of  tht- 
Earth. 
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See  also  "  Common  Place  Book,"  p.  188;  aud  "  Select  Mechani- 
cal Exercises,"  pp,  117 — 120. 


"2d,  On  tiie  ffeiiflU  of  tlw  Appaitnt  f/evel  above  Oie  Tri 


In  the  above  figure,  let  A  B  F  be  part  of  the  Earth's  Spheri- 
cal surface,  C  the  Earth's  centre,  B  C  or  F  (J  ita  semi-diameter, 
D  B  E  a  tangent  to  the  Earth's  surface  at  B,  dmwn  perpendicu- 
lar to  B  C;  and  G  F  H  a  tangent  to  the  Earth's  surface  at  V, 
drawn  perpendicular  to  F  tl.  Tlie  line  D  B  E  is  a  true  level  at 
B.  But  being  carried  on  straight  toward  D  or  E,  it  rises  above 
the  Earth's  surface ;  and  although  it  seems  to  bo  level  as  seen 
from  B,  it  is  above  the  true  level  at  F,  by  the  whole  height 
F  E;  for,  at  the  point  F.  the  tangent  G  F  H  is  the  true  leveL 
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At  the  distance  of  a  geographical  mile  or  6094  feet,  from  the 
point  B,  the  line  B  D  or  B  E  will  be  10*637  inches  alx>ve  the 
globular  surface  of  the  Earth ;  At  two  such  miles  from  B,  the 
same  line  will  be  four  times  as  high  (or  3  feet  6*548  inches) 
above  the  Earth's  surface ;  At  three  miles  distance,  nine  times 
as  high  (or  7  feet  11733  inches)  above  the  Earth's  surface; 
and  so  on,  always  increasing  in  height  according  to  the  square 
of  the  distance ;  for,  if  F  be  twice  the  distance  of  /  from  B, 
F  E  must  be  four  times  as  high  as/e,  if  both  their  tops  touch 
the  right  line  B  e  R 

At  the  distance  of  an  English  mile,  or  5280  feet,  the  appar- 
ent level  is  7*90  inches  higher  than  the  true ;  at  two  miles  dis- 
tance, it  is  four  times  as  high,  or. 2  feet  7*60  inches  above  the 
true ;  at  three  miles  distance,  nine  times  as  high ;  and  so  on, 
increasing  in  proportion  to  the  square  of  the  distance. 

At  the  distance  of  a  degree  or  60  geographical  miles,  which 
are  equal  to  69^  English  miles,  the  height  of  the  apparent 
level  above  the  true  is  3191  feet  and  ^^  parts  of  an  inch.  And 
therefore,  a  hill,  whose  top  was  so  far  above  the  level  of  the 
sea,  would  be  just  seen  at  top  by  an  eye  at  the  surface  of  the 
sea,  and  69^  English  miles  from  the  hill. — J.  F.,  1771." 

(See  also  MS.  "Common  Place  Book,"  p  249;  and  "Select 
Mechanical  Exercises,"  pp.  115 — 117). 

Astronomical  Clock. — Sometime  in  the  year  1771,  Fergu- 
son appears  to  have  improved  the  model  of  Ellicott's  Cluck, 
which  he  made  in  1757,  by  adding  wheel-work  to  it  for  pro- 
ducing an  apparent  revolution  of  the  Moon,  thereby  rendering 
it  more  useful  and  complete.  In  his  "  Common  Place  Book," 
in  alluding  to  the  model  of  1757,  he  says, 

"  To  have  this  Clock  complete,  the  apparent  diurual  revolution  of 
the  Moon  ought  to  be  represented,  and  this  I  intend  to  do  ^if  God 
will  be  pleased  to  let  me  live)  as  soon  as  other  absolutely  necessary 
business  will  allow  me  to  carry  it  into  execution." 

He  then  gives  a  rough  sectional  plan  of  his  new  arrangement, 
of  which  the  following  is  a  copy  : — 

Section  of  the  Dial-wheels  of  New  Astronomical  Clock. 
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By  comparing  this  new  arrangement  with  the  plan  of  the  clock 
on  page  221,  it  will  be  seen  that  the  only  diflference  in  the  works 
consists  in  the  present  plan  having  three  a/Mitional  wliseh  for 
producing  the  daily  revolution  of  the  Moon,  viz.  wheel  A  61,  B 
57,  and  C  59.  Wheel  A  of  61  teeth  turns  round  in  24  hours, 
to  which  is  made  fast  wheel  B  of  57  teeth,  turning  round  with 
it  in  the  same  time ;  this  last  wheel  turns  wheel  C  of  59  teeth 
(the  lowermost  wheel  in  the  central  group)  once  round  in  24 
hours  50  minutes  31  seconds  35  thirds,  the  axis  of  which  ascends 
through  the  wheel  above  it,  and  on  its  top  carries  a  hand,  with 
a  small  Moon,  round  in  the  time  just  mentioned.  From  this 
it  will  be  seen  that  wheels  57  and  59  are  Ferguson's  old  fami- 
liar numbers,  so  often  alluded  to  in  this  work.  The  rest  of  the 
wheel- work  is  described  in  pages  219 — 222,  to  which  the  reader 
is  referred.  The  following  is  a  vertical  plan  or  calibre  of  the 
wheel-work : — 


Plan  of  the  Dial-  wheels  of  New  Astronomical  Clock. 


Note. — The  several  concentric  circles  in  the  above  plan, 
although  of  diiferent  sizes,  represent  respectively,  wheels  of  the 
savxe  diameter.  Thus,  wheels  20  and  24  are  the  same  in 
diameter;  so  are  the  wheels  73,  61,  59,  and  also  the  pair  57 
and  61.     See  "Common  Place  Book"  pp.  104.  105. 

Division  of  the  Square, — The  following  curious  illustration 
of  the  Division  and  Sub-division  of  the  Square,  by  Ferguson,  is 
taken  from  his  MS.  "  Common  Place  Book,"  and  appears  to  have 
been  done  in  the  year  1771. 
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''A  Square  Divided  and  Subdivided  into  Halves,  Quarten,  Eighth  Parts,  &c.' 


EXPLANATION. 

"  Lot  A,  B.  C,  D  =  l  (suppose  1  Square  Yard  of  Cloth).    Tlien 

Now  supposing  unity  to  be  divided  in  this  manner,  Query  the 
sum   of  the  Series   Hl'^Uf^  ^3^  ^  Ci  ^ik^ahfjl?  ^'f(^v 
+^o4TfH-4DV7T^     Answer,    J8^|.   for  tlie   dark   part   (under  /*/ 
wliicli  is  not  reckoned,  but  supposed  to  be  wanting,  is  ^^eij;  part 
of  tlie  whole  A,  B,  C.  D." 

"  Common  Place  Book,"  p.  59. 

Wheel-work  for  a  Watch  to  make  Four  Beats  in  a 
Second. — Ferguson,  in  his  *'  Common  Place  Book,"  has  the  fol- 
lowing calculations,  &c.,  for  a  W^atch  to  go  30  hours  and  make 
four  beats  in  a  second.  They  appear  to  have  been  made  some- 
time in  the  year  1771 : — 

"  Calculation  for  a  Watch  that  shall  go  just  30  Hours,  and 
make  four  beats  in  every  second  of  time.  The  second  wheel  of 
the  Watch  to  go  round  in  one  Hour,  and  carry  the  Minute 
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Hand ;  and  the  fourth  (or  contrate)  wheel  to  go  round  in  one 
minute,  and  carry  a  hand  for  showing  seconds. 

The  fusee  and  first  wheel  must  go  round  in  four  hours.  This 
wheel  must  have  48  teeth,  and  turn  a  pinion  of  12  leaves,  on 
whose  axis  is  the  second  wheel  which  has  60  teeth.  This  wheel 
turns  a  pinion  of  10  leaves,  on  whose  axis  is  the  third  wheel  of 
60  teeth,  which  turns  a  pinion  of  (>  leaves,  on  whose  axis  is  the 
fourth  (or  contrate)  wheel  of  48  teeth,  turning  a  pinion  of  6 
leaves,  on  whose  axis  is  the  Crown  Wheel  of  15  teeth,  which 
gives  30  heats  in  each  revolution. 

Then,  as  the  second  wheel  will  go  round  in  one  hour,  the 
crown  wheel  will  go  480  times  round  in  an  hour,  and  as  it  has 
15  teeth,  and  makes  30  beats  in  each  revolution,  30  times  480 
will  be  14400,  the  number  of  beats  in  an  hour,  which  contains 
3600  seconds;  and  14400  divided  by  3600,  quotes  4,  the  num- 
ber of  beats  in  one  second. 

The  Fusee  must  have  74  turns  in  its  Spiral,  to  let  the  chain 
go  so  many  times  round  it ;  and  as  each  turn  is  equal  to  4  hours, 
7i  turns  are  equal  to  30,  tl)e  numl)er  of  hours  that  the  watch 
will  go  after  it  has  been  fully  wound  up. 

The  whole  calculation  may  l)e  expressed  as  follows : — 
48)12—60),  10—60),  6—48),  6—15. 

This  stroke  )  placed  between  the  Pinion  and  Wheels,  shows 
that  the  wheel  turns  the  pinion ;  and  this  stroke  * —  between 
any  pinion  and  wheel,  shows  that  the  pinion  and  wheel  are 
upon  one  and  the  same  axis.  The  numeral  figures  show  the 
numbers  of  teeth  in  the  wheels,  and  the  numl^r  of  leaves  in 
the  pinions  respectively.-''^  James  Ferguson." 

"  Common  Place  Book,"  pp.  82,  83. 

Guthrie's  Geographical  Grammar. — During  the  summer 
of  1771,  we  find  Ferguson  employed  upon  Guthrie's  Geographi- 
cal Grammar,  he  having  been  engaged  by  the  publisher,  Mr. 
Knox,  of  the  Strand,  to  write  the  Astronomical  part  of  that 
work,  and  otherwise  to  revise  it.     The  astronomical  part,  by 

*71  The  above  is  the  ohl  way  of  arranging  wheel  and  pinion  numbers;  the  more 
concifie  way  is  as  follows : — 

H  ^i§  >^  A  ^  -^5  =  TTjSWny.  an<l  2073600 -j- 4320  =  480,  that  is,  in  one  revolu- 
tion of  the  first  mover  4«,  tnc  last  mover  of  15  teeth  turns  480  times  on  itfl  axis, 
and  as  wheel  15  makes  30  beats  in  turning  round  its  axis,  480x30  =  144000 
beats,  which  wheel  15  makes  in  an  hour,  as  by  Ferguson. 
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Ferguson,  is  an  excellent  epitome  of  the  elements  of  AHtronomy, 
with  the  planetary  distances,  as  deduced  from  the  then  hkie 
transits  of  Venus.  The  following  is  an  advertisement  of  this 
work,  which,  as  revised  by  Ferguson,  appears  to  have  l>een  re- 
published about  the  end  of  the  year  1771 : — 

"A  Geographical,  Historical,  and  Commercial  Grammar. 
showing  the  Present  state  of  the  Kingdoms  of  the  World.  By 
William  Guthrie.  The  Astronomical  part  by  James  Ferguson. 
FR.S.     Published  by  J.  Knox,  of  the  Strand,  London."  "» 

Curious  Calculations  regarding  the  New  Assembly 
Room  at  Bath.^^' — The  following  curious  paper  is  taken  from 
the  "  Common  Place  Book,"  p.  185,  and  appears  to  have  been 
written  about  the  end  of  the  year  1771 : — 

"  The  Dimensions  and  Capacity  of  the  New  Assembly  Room 
at  Bath.  Length  105  Feet  8  Inches,  Width  42  Feet  8  Inches, 
Height  42  Feet  6  Inches.  These  numl>ers  turned  into  Inches, 
and  multiplied  into  each  other,  give  331100160  for  the  number 
of  cubic  inches  of  air  in  the  Room  ;  which,  being  divided  by  231 
(the  number  of  cubic  inches  in  a  wine  gallon)  quotes  1433334 
for  the  number  of  gallons  of  air  in  the  n>om  when  empty  of 
People.  And  as  a  gallon  of  air  weighs  04  grains,  and  57<>0 
grains  make  a  Troy  Pound,  tlio  whole  weight  of  air  in  the  ro^^m 
is  1592f)  Troy  Pounds. 

From  the  a})ove  number  of  gallons  let  4334  \ye  subtracted,  on 
accoimt  of  the  space  taken  up  by  the  Company  and  Candle>; 
and  there  will  remain  1429000  gallons  of  air  for  the  coinj>anv 
to  breathe,  and  the  candles  to  burn.  Now,  eacli  pei*snn  consume* 
a  gallon  of  air  in  each  minute  in  )>reatlnng,  and  so  chx's  «'a*li 
r-andle  every  minute  while  it  is  burning. 

Suppo.siuj;  then,  that  ther*^  are  900  p«»rsons.  and  I00ran«lli>. 

'i''i  William  Giithrii'  (an  old  friciul  »»f  Forguson)  was  born  in  Brfchin  in  17'"'* 
]\o  wvut  to  Lninlf)n  in  17.*J0.  In  174fi,  a  (Jovernnn'nt  annuity  of  l2oo  xim*  •  -n 
I'ernMl  on  liini  for  litonnv  sorviccs  rcndon'd  to  th«*  JVlham  ad  mi  ni*>t  ration  If- 
17^).'>  h«*  jaiMi.slnd  his  '*  (Jj-ographical,  Historiral,  and  <'omnn*nial  CJiTiniTjiiir, 
till'  21th  <Mlition  of  whirh  was  published  in  ISl^.  In  17»>7  hr  publioju^.l  hi" 
"  History  of  Scotland. "  Ho  die<l  in  liOndon  on  JMh  Maii^.h,  177<»,  a;;. d  Kj 
(Blaik's"  HiMory  of  Brechin,"  i>i».  137,  13«V 

•i73  On  roferrin;;  to  a  Bath  <Iuid<*-bi)ok,  w»»  find  that  **  th«'  Ni-w  A'^'^in'** 
Rooms  at  tho  east  end  of  th«^  Cinus  wiTi*  ojM'nod  for  the  n'cej>iion  «^f  l'tMi-.|%nH  r 
October  1771.  Hiehard  Ty^♦f^n,  Ks<|.,  Master  of  the  (Vn  monies  "  Th*  -linMn 
niouM  ^iven  in  th«»  **  (lUitle  "  an*  pieeiselv  tlir  snuw  as  not«Ml  hy  Y'vrgwf'to. 
(Cruttwplls  ••  New  Bath  Guid»-,'  for  1790,p.  21). 
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in  the  room,  which  in  all  make  1000 ;  they  will  require  1000 
gallons  of  air  per  minute  to  keep  them  alive. 

Divide  1429000  by  1000  and  the  quotient  will  be  1429 
minutes,  or  23  hours  49  minutes  for  the  time  the  company  and 
candles  might  live  in  the  room  if  all  the  doors  and  windows 
were  so  close  shut  as  to  admit  no  fresh  air ;  and  at  the  end  of 
that  time  all  the  candles  would  go  out,  and  all  the  company  would 
die.  Hence,  each  person  would  lose  xi^a^*'^  P^rt  of  his  life  each 
minute  while  he  was  there,  if  no  fresh  air  was  admitted."  ^^* 

Pyramidal  Table  Clock. — The  following  calculations  and 
details  of  the  astronomical  part  of  a  curious  pyramidal  or  rather 
pagoda-formed  Table  Clock,  is  taken  from  the  "  Common  Place 
Book."  They  appear  to  have  been  written  in  1771.  The  details 
in  the  MS.  are  accompanied  by  a  very  fine  drawing  in  Indian 
ink  of  the  outside  appearance  of  the  Clock.     Ferguson  says, 

*'  It  was  jriven  me  by  a  Nobleman,  quite  out  of  order,  much  broke,  and 
in  several  detiicbed  pieces ;  so  that  it  cost  me  much  labour  and  pains  to  put 
all  the  i)arts  of  it  together,  and  I  found  much  of  the  inside  work  so  very  bfad, 
as  liad  miuie  it  impossible  tliat  ever  it  could  have  ^ne,  so  as  to  come  within 
an  hour  of  the  tnith  in  24  hours  ;  and  was  always  apt  to  stop.  These  parts 
I  threw  away,  and  liad  new  work  put  in  place  of  them;  and  now  it  goes  very 
well,  and  it  is  a  pretty  ornamental  piece  of  fiimiture  in  my  room. — .Tamka 
Ferguson." 

"  Calculations  of  the  iVstronomical  part  of  my  fira^s  Clock 
with  four  Ffices,  which  strikes  the  Hours  and  Quarters ;  Shows 
the  Hours  and  Minutes,  the  Moon's  Age  and  Phases,  the  mo- 
tions and  Places  of  the  Sun  and  Moon,  and  nodes  of  the  Moon's 
orbit,  with  the  days  of  «all  the  New  and  Full  Moons  and 
EclijKses, — 

8  hours  \ 57= The  Suns  diurnal  motion  in  24  hours. 
Pinion  1  J)/ 5J)= The  Moon's  daily  motion  in  24  h.  50j  minutes,  and  from 

(Change  t^)  Change  in  20 J  days. 
59  =  The  Sun's  motion  rrjund  the  Ecliptic  in  365  d.  5  h.  43  m. 
59;4a-4;2()— 2l;-^^,pj^p  n'tn)grade  motion  of  the  nodes  n)und  the  Eclip- 
tic in  18^  years. 

A  pinion  of  IJ)  leaves  is  turned,  by  the  Clock  movement, 

round  in  8  hours.     This  pinion  takes  into  two  wheels,  one  of 

which  hiis  57  teeth,  and  tlie  otlier  59.     The  wheel  57  carries  a 

Sun  round  a  Dial-plate  in  24  hours,  and  on  that  plate  the  24 

hours  are  engiaved. 

274  We  nmy  hero  remark  that  each  person  would  lose  lext  at  first,  and  inorr  at 
last,  than  14^1  s^h  i>art. 

3c 
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The  wheel  of  59  teeth  carries  the  Moon  round  from  the 
meridian  XII  on  the  Dial-plate  to  the  same  a^ain  in  24  h. 
50^  m.,  and  from  the  Sun  to  the  Sun  again  in  29  days  12  hour& 

On  the  wheel  of  59  teeth  is  fixed  a  small  wheel  of  the  same 
number,  and  concentrical  with  it,  which  small  wheel  turns  a 
wheel  of  40  teeth,  on  whose  axis  is  a  pinion  of  4  leaves,  turning 
a  wheel  of  26  teeth,  on  the  axis  of  which  is  a  pinion  of  21  leaves 
turning  two  wheels,  one  of  which  has  59  teeth  and  the  other  56. 

The  last  wheel  of  59  carries  a  Star-Plate  with  the  Ecliptic 
and  its  Signs,  366  times  roimd  in  365  days  5  hours  43  minutes ; 
so  that,  as  the  Sun  goes  365  times  round  in  a  year,  from  the 
meridian  to  the  meridian  again,  and  the  Ecliptic  366  times 
roimd  in  the  year,  the  Sun  s  place  is  shifted  every  day  in  the 
Ecliptic  so  as  to  go  quite  round  it  in  365  days  5  hours  4^ 
minutes ;  but  in  nature,  the  Sun  goes  round  the  Elcliptic  in 
365  d.  5  h.  49  m. ;  so  that  the  Sun's  motion  is  only  G  minutes 
too  slow,  in  the  Clock,  in  a  year. 

The  wheel  of  56  teeth  (turned  by  the  above-mentioned  Pinion 
of  21  leaves)  carries  the  nodes  of  the  Moon's  orbit  backward 
round  tlio  Ecliptic  in  18|  years,  which  is  very  near  the  truth. 

The  wheel  of  40  teeth,  with  its  pinion  of  4  loaves,  and  whot'l 
of  26  teeth  (tnrne<l  by  that  pinion)  with  its  pinion  of  21  teetl». 
are  hunj^  upon  the  wheel  of  57  teeth,  which  goes  roun<l  in  -4 
hours."     "  Common  Place  Book,"  p.  90. 

AnothkuAnX'TENtClock. — In  the  "(^>mmon  Place  B<M^k."  we 
have  a  description  and  fine  Indian-ink  drawing  of  an  ancii.'nt 
(•lo(rk  wliich  ho  got  in  a  present  from  Mr.  Mudge,  Watchmaker. 
London,  in  1771.      On  l>oginning  his  description  he  says. 

•'  About  tivo  years  ap^o,  my  jiood  frirn<l  Mr.  Thoina.**  M\i(l;:o.  Wat*hmakf r 
in  Londo!!,  umuIo  mo  a  juosont  of  an  old  (icrman  Clork,  )»oarii);:  <lat#-  A.r-. 
\7}(\i).  It  shows  Solar  and  Sidoreal  timo;  tho  motions  of  tbo  Sun  and  Mt-m 
tlnoujxh  tho  Ecliptic,  with  tho  Moon  s  Pha.sos;  Tho  times  of  tho  ri>in^  and 
sottinji  of  tho  Sun  Hn<l  Mf>on.  and  sovoral  of  tho  most  remarkalde  «*t,irs;  Bui 
the  Moon  s  moti(m  is  far  fr<»m  hoinp  as  exact  in  it  as  in  mine:  Tlio  M«»»'n  re- 
volves in  2!)  davs  IT)  ho.  37  m.  r)2  s,,  whi»'h  is  too  slow  hv  -2  ho.  7>:\  m.  4t»  v 
in  each  Lunation,  and  will  therefore  require  that  the  M<Mm  U'  set  fon»aid 
in  t}ie  I'^lijitii',  or  accordinjj  t^  the  order  of  the  Si^ns,  10  de«jn»es  :ilw:iy>  on 
the  tii-st  of  Januarv.' 

The  sidereal  train  in  this  Clock  is  similar  to  that  of  Ftrmi- 
son's  own  train.  At  the*  eonolusion  of  hi.s  lonjj  de.'^crijaion  he 
makes  tho  following  curious  observatiim  : — 
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**  I  confess  that  I  was  very  glad  to  find  I  had  hit  upon  the  same  sort 
of  motions  in  a  Clock,  as  had  been  done  215  years  ago ;  but  of  which  I  knew 
nothing  till  I  had  seen  this  Clock  ;  and  it  is  abundantly  plain,  that  by  com- 
l^aring  the  wheel-work  and  numbers  of  teeth  in  this  and  mine,  I  have  not 
(]uid  indeed  could  not  have)  taken  the  hint  from  this  ancient  German. 

London,  Jan.  \sty  1776. 
James  Ferguson.'' 
Common  Place  Book,  p.  136. 

Astronomical  Clock. — In  the  end  of  December,  1771,  Fer- 
guson invented  an  Astronomical  Clock  for  showing,  by  means  of 
a  moveable  horizon,  the  daily  rising  and  setting  of  the  Sun.  In 
his  **  Common  Place  Book  "  he  has  pen-and-ink  drawings  of  the 
Dial-face  and  wheel-work,  along  with  a  short  description  of  them, 
which  is  initialed  and  dated,  thus, 

"  J.  F. 
D«^.  30(^,  1771.*' 

Under  the  drawing  of  the  Dial-face  is  written, 

"  A  (ylock  Showing  the  Hours,  Minutes,  the  Day  of  the  Month,  and 
the  time  of  the  Sun's  Rising  and  Setting  every  Day  in  the  Year,  by 
means  of  a  Moveable  Horizon  in  the  Arch  at  Top.'' 

The  drawing  of  the  wheel- work  of  this  Clock  is  very  complex. 
It  does  not  appear  that  he  ever  made  it.  On  January  1st,  1773, 
he  appends  the  following  note  to  his  description  : — 

*'  On  second  thoughts,  I  find  this  scheme  may  be  carried  into  exe- 
cution by  a  much  less  number  of  wheels. — J.  F.,  Jan.  Id,  1773."*^* 

"Common  Place  Book,"  pp.  1(H),  KM. 

1772. 
.  Plaidalli's  Perpetual  Motion. — As  already  mentioned, 
there  were  in  London,  about  this  period,  several  exhil)iti()ns  of 
pretended  " perpefval  motions" — ^few  excited  so  great  interest 
as  that  of  Plaidalli's,  which  consisted  of  a  glass  globe  moving  on  a 
vertical  axis ;  and  along  with  it,  two  balancing  arms  of  brass  pro- 
ceeding from  its  upper  pole, — the  whole  was  inclosed  within  a 

27^  The  principal  part  of  this  Clock  is  xU  annual  train,  which  results  in  365 
days  exactly.  Tne  wheel,  which  fijoes  once  round  in  this  time,  has  a  pin  near  its 
rin'umferencc,  on  which  the  centml  part  of  the  moveable  horizon  rests,  and  is  by 
it  <yiURe<l  to  rise  an»l  fall  in  the  arch  of  the  dial  plate,  where  a  secondary  hand  re- 
volves in  24  hours.  The  annual  train  is  derived  from  24  hours, — viz.  a  ])inion 
of  7  leaves  turuH  round  in  24  hours  =  1  day,  and  turns  a  wheel  of  35  teeth,  which 
has  a  pinion  of  7  leaves  that  turns  a  wheel  of  42  t^eth,  which  has  a  pinion  of  6 
leaves  which  turns  a  wheel  of.  73  teeth  once  round  in  365  days,-  -or  thus, 
I's  X  ^,  ^  ^  :r  yiJVVre  107310-1-294  =  365  days.  Several  unnecessary  wheels  arc 
intro<lii<'ed  for  transniitting  motion  from  one  part  to  another.  In  the  transniis- 
sion  of  motion  thrff  wli^ch  are  used,  which  we  find  could  l>e  as  cfre<'tually  <lone 
by  one  wheel. 


388  EXTENDED  MEMOIR  OF 

spacious  bell-shaped  glass  cover  to  keep  the  instrument  from  being 
touched.  Its  inventor  gave  out  that  the  globe  and  balances 
turned  round  by  virtue  of  the  power  of  Electricity,  and  it  was 
kept  in  continual  motion.  For  a  considerable  length  of  time  it 
was  " a  great  puzzle"  Ferguson  went  to  see  it,  carefully  in- 
spected it,  and,  like  the  many  who  had  preceded  him,  came 
away  from  it  puzzled  too.  Referring  to  the  matter  in  his  "  Com- 
mon Place  Book,"  where  he  has  a  drawing  and  description  of 
it,  he  says, 

"  On  Monday,  March  9th,  1 772, 1  went  to  see  Plaidalirs  machine.  Its 
glass  globe  and  balance  were  turning  round  when  I  went  into  the 
room,  and  continued  turning  while  I  staid  there,  which  wai(  rather 
more  than  an  hour.  Plaidialli,  the  inventor,  told  me  it  had  been 
going  for  five  months.  I  confess  I  am  altogether  at  a  loss  to  ac- 
count for  this  constant  motion  of  the  globe,  but  have  no  opinion 
that  Electricity  is  the  cause  of  its  motion;  and  do  at  present  con- 
sider it  as  a  very  ingenious  deception.  I  see  the  reason  why  mine 
cannot  move ;  but  the  other  moves  and  I  cannot  see  the  reason  of 
its  motion."  James  Ferguson." 

Shortly  after  Ferguson  s  visit,  Plaidalli's  "  perpetual  motion  " 

was  discovered  to  be  a  deception — showing  that  Ferguson  was 

right  in  his  conjecture.'^^^     Regarding  the   "  discovery  of  the 

deception,"  he  has  another  entry  in  his  "  Common  Place  Book," 

viz. 

"  March  I6th,  1772;  I  am  now  convinced  that  I  was  ripht  in  t^^n- 
sidering  Plaidalli's  Scheme  a  deception,  for  such  indee<l  it  is,  and  a 
very  ingenious  one  it  is  too.  The  cause  of  its  motion  is  found  out, 
and  Electricity  had  no  hand  in  it.  James  Ferguson." 

**  Common  Place  Book,"  pp.  255,  2.Vi. 

Mazk  or  Labyrinth. — In  his  latter  years,  Feroruson  appi-ars 
to  have  exercised  his  ingenuity  on  a  great  variety  of  subject.>. 
The  following  is  copy  of  his  Maze,  distich,  and  description  Sic- 
companying  it,  which  appeai-s  to  have  been  drawn  sonirtimo 
early  in  1772.    (Extracted  from  "  Common  Place  Book,"  p.  119. 

"  A  Mazk  or  Labyrinth. 

"  Into  this  Labyrinth  one  may  jjo ; 
But,  how  to  get  out  he  never  may  know.— J.  F." 

27r.  The  past  history  of  Perpi'tnal  Motion  Soekcrs  is  a  historj-  of  ;Kr/»»r'.a.' 
failures^  and  it  may  be  safely  preditted,  that  all  the  efforts  of  the  serWrs  in  th«» 
present  day,  as  well  as  in  all  time  to  come,  will  en«i  in  like  n*sult» — in  nothing;. 
The  age«l  seeker  is  a  ssul  spectacle — he  is  the  representative  of  n)in<pcnt  tinn* — 
has  through  life  been  in  pursuit  of  a  phantom,  and  now  giouni  old  without  hAvini; 
effected  anything;  or  as  Cowper  has  it, 

"  I>roiipiiiK  buckets  into  empty  well«, 
Ami  grown  old  in  drawing  nothing  up." 


J-UIKS  KKRGl'SON. 


"Ill  this  Liiln-riiith  tin-  diirk  curved  lines  denote  so  miiny 
Walla  or  liigh  Hudgi-s,  the  white  spaces  betweon  them  are  the 
Walks.  A  is  the  entrance  into  the  Labyrinth ;  aud  B  is  a  round 
Pond  of  water,  frum  which  twelve  Walks  go  ()ff.  If  a  [tenion 
goes  into  such  a  Labyrinth,  he  must  go  once  round  before  he 
can  come  to  tlie  Pond ;  ami  then,  if  he  turns  off  abniptly  intii 
either  of  the  eleven  other  Walks,  he  may  wander  on  and  never 
know  huw  to  get  out  i^;nin.  But,  if  he  taktts  Kuch  a  particular 
notice  of  the  Walk  ti,  from  the  Purid,  so  as  to  know  it  from  all 
the  rent,  or  has  a  magnt;t- needle,  and  takes  its  l>earing  from  the 
Pond,  he  may  by  that  ineaiLs  find  his  way  out— James  Ferku- 
SON.  Iiiu.  el  iMhi," 

In  Comnion  Place  Boi>k,  on  same  paj^e,  there  is  a  pen-and-ink 
sketch  of  another  "  Maze  or  Labyrinth,"  similar  to  the  al)ove, 
but  not  Bo  intricate, — annejied  to  which  are  the  two  following 
lines : — 

"Into  this  I^diliiTitilh  I.1H.-  iiiHV  iP> 
And  llif  way  mit  lie  mav  «i«il_v  kn.iw." 
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Lectures  in  Derbyshire. — In  the  autumn  of  1772,  we 
find  him  delivering  his  usual  Course  of  Twelve  Lectures  on 
Ex|)erimental  Philosophy  and  Astronomy,  to  large  audiences, 
in  Derby,  and  other  neighbouring  towns.  During  his  sojourn, 
he  visited  ilie  Peak  District,  and  took  notes  of  its  many 
wonders.  The  Devil's  Cave  appears  to  have  interested  him 
strongly,  as  he  soon  afterwards  wrote  a  description  of  it,  which 
was  read  before  the  Royal  Society  on  November  16th,  1772, 
and  was  shortly  afterwards  published  in  the  form  of  a  Tract, 
entitled, 

*'  A  Description  of  the  Devil's  Cave  at  Castleton  in  Derbyshire.** 

(Vide  also  Universal  Ma(2;&zine,  voL  17). 

Success  of  Ferguson's  Works — Astronomy — Lectures  on 
Select  Subjects  on  Mechanics,  and  Introduction  to  As- 
tronomy.— During  the  year  1772,  the  fifth  edition  of  "  Astrch- 
nomy.  Explained  wpcni  Sir  Isaac  Newtoiis  Pmnciples"  was 
published,  being  the  fifth  edition  in  10  years.  Tlie  "  Lectures 
on  Select  Subjects  in  Mechanics,  &c.,  also  went  to  press, 
being  the  fourth  edition  in  12  years ;  besides  a  new  edition  of 
*'  An  Easy  Introduction  to  Astronomy  for  Young  Gentlk- 
MEN  and  Ladies,"  being  the  third  in  the  space  of  4  years — pnK>fs 
of  the  great  demand  for,  and  popularity  of,  these  works. 

TiusECTlON  of  the  Angle — Ferguson,  in  his  "  Conunon 
Pliice  Book,"  has  a  pen-and-ink  sketch  of  a  method,  with  brit-f 
directions,  showing  how  the  famous  problem,  "  Trisection  of  the 
Angle,"  Uiay  be  solved,  approximately,  which  appears  to  hav»,- 
been  suggested  to  him  in  1772.  The  following  is  copy  of  the 
(hawing  and  directions  : — 

"  Simple  Mechauicul  Way  for  Trisecting  an  Angle." 


/t 
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"  Let  E  C  D  be  tlie  giveu  angle  wliich  is  required  to  be  tri- 
sected. Draw  tlie  right  line  D  C  G  at  pleasure,  and  about  the 
angular  jx)int  C  describe  the  semicircle  H  F  E  D  ;  then  stick  a 
tine  pin  in  the  point  E,  and,  on  the  edge  of  a  Ruler  G  F  E  I, 
from  the  end  G,  set  off  G  F  equal  to  the  radius  C  E,  making  a 
mark  on  the  edge  of  the  Ruler  at  F.  This  done,  lay  the  edge 
of  the  Ruler  to  the  pin  E,  and  keeping  the  end-corner  G  always 
on  the  line  G  H  C  D,  slide  the  Ruler  on  the  pin  till  the  mark 
F  be  in  the  semicircle.  Then  stop  the  Ruler  in  that  position, 
and  from  F  draw  the  right  line  F  C ;  and  the  angle  F  C  H  shall 
be  equal  to  a  third  part  of  the  given  angle  E  C  D,  as  was  re- 
quired." 

"Common  Place  Book,"  p.  192. 

Meridian  Line. — In  several  of  his  works,  Ferguson  shows 
how  to  find  a  meridian  line.  In  his  (common  Place  Book  he 
has  a  pen-and-ink  projection  of  a  new  method  for  finding  one, 
by  Mr.  Aubert,  done  in  1774 ;  and  as  it  is  perhaps  the  most 
correct  of  his  methods,  we  give  it  a  place,  along  with  his  short 
description  appended  to  it. 

*•  A  sure  and  easy  way  of  finding  a  true  Meridian,  by  Alex- 
ander Aubert,  Ksq.,  of  Austin  Friars,  London.*-^^^ 


/ 

/ 

/ 

1 

1 

1 

i 

f 

V 

\ 
\ 

I 

\ 

\                                                        1 

•-  .■■>■■■.•■'■/    ■  >• 

1               / 

\                                                         1 

\ 

V                   1                    • 

I 

\ 

I 


/ 


i'^  See  note  250,  p.  328. 


392  EXTENDED  MEMOIB  OF 

Let  *  be  a  star  going  round  the  North  Pole  P,  in  the  circle 
eabg,  according  to  the  order  of  the  letters,  and  passing  over 
the  Meridian  P  Z  S,  a  little  to  the  north  of  the  zenith  Z.  When 
the  Star  is  at  a  the  line  Z  a  c  of  its  Azimuth  is  at  rest,  being 
then  a  Tangent  at  a  to  the  circle  in  which  it  moves.  Let  the 
Star's  Altitude  be  then  observed,  and  the  instant  of  time  by  a 
good  Pendulum  Clock  be  noted.  When  the  Star  has  passed  the 
Meridian,  watch  its  Altitude  till  you  find  it  the  same  at  &  as  it 
was  at  a,  and  note  the  time  exactly  by  the  Clock ;  and  then  the 
Azimuth  line  Zb  d  of  the  Star  will  be  at  rest  attain.  Divide 
the  interval  of  time  between  the  two  equal  Altitudes  at  a  and 
b  by  2,  and  it  gives  the  instant  of  time  when  the  Star  passes 
the  Meridian.  Or  the  Azimuthal  points  c  and  d  being  ascer- 
tained, the  angle  cZd  is  found,  which  being  bisected  in  the 
point  N,  draw  N  Z  S  (which  will  pass  through  the  Pole  P)  and 
you  will  have  a  true  Meridian  Line. 

As  a  star  that  parses  over  the  meridian  near  the  Zenith 
changes  its  Altitude  very  fast,  its  Altitude  may  be  taken  when 
it  is  but  a  very  little  way  from  the  Meridian,  either  East  or 
West ;  and  consequently,  its  apparent  Altitude  will  not  Ix*  affect- 
ed sensibly."     ("  Common  Place  Book,"  p.  131). 

Tex  Squares  increasinc;  by  Unity. — llie  fiillowing  wai> 
drawn  and  written  sometime  in  thu  year  1772,  and  is  from  the 
original  in  Ferguson's  autograph  in  tnir  possession.   It  is  entitled, 

"  Ten  Squares,  whose  areas  from  the  first  to  the  la.st  gradu- 
ally increase  by  unity. 
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Thus,  in  any  measure,  if  the  area  of  A  be  1,  the  area  of  B  is  '1 : 
the  area  of  C  is  3  ;  the  aiea  of  D  is  4 ;  the  area  of  E  is  5,  and  s<>  oil 

The  numbers  underneath  each  square,  express  the  length  oi' 
the  side  of  each  square,  against  which  they  are  plact-d  ;  and  tlu*v 
are  the  square  roots  of  the  areas  resjx'ctively. 

James  Fercji-son. 

L«>XDnS.  1772." 

(Vide  also  "Common  Place  Book,"  p.  190^. 
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A  Line  appearing  of  the  same  length,  although  viewed 
FROM  different  STATIONS. — This  curious  problem  is  taken  from 
the  original  diagram  and  explanation  of  date  November  1774 
(in  the  possession  of  Dawson  Turner,  Esq.,  Yannouth,  in  183C). 

"  To  place  a  right  Line  so  as  that  it  shall  appear  of  the  same 
length  if  viewed  from  different  points  of  distance. 


Let  A  B  C  be  a  given  straight  line,  whose  extremities  A  and 
C  touch  the  periphery  of  a  Circle.  If  this  Line  be  viewed  from 
any  point  of  the  circle  between  A  and  C,  in  the  part  A  D  E  F 
(i  H  C,  it  will  always  appear  of  the  same  length,  l)ecaiise  it  will 
be  seen  under  an  angle  of  the  same  measure. 

Thus,  if  the  eye  be  at  D,  the  line  will  l)e  seen  under  the  angle 
ADC,  whose  measure  is  the  arc  A  h.  If  the  eye  be  at  E,  the 
line  will  be  seen  under  the  angle  A  E  C,  whose  measure  is  the 
arc  c  d.  If  the  eye  be  at  F  (still  farther  off),  the  line  will  be 
seen  under  the  angle  A  F  c,  whose  measure  is  the  arc  ef;  and 
so  on  if  seen  from  any  point  between  F  and  C. 

These  arcs  A  6,  c  d,  ef,  y  K  C  /,  being  all  made  with  the  same 
opening  of  the  compasses,  will  be  all  found  of  equal  lengths  by 
measurement ;  which  shows,  that  all  the  angles  they  measure 
are  equal.  If  the  given  line  ABC  \\e  ecjual  to  the  radius 
of  the  Circle,  it  will  be  seen  under  an  angle  of  30  degi'et's  by  an 
eye  placed  in  any  point  of  the  periphery  of  the  Circle,  in  the 
part  A  D  E  F  G  H  C.  James  Fercu:son. 

I#OXDON,  NcTr.   1774." 

(Vide  also  *  Common  Phice  B(K)k,"  p.  -244). 
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Time  Table  for  Regulating  Clocks  and  Watche& — lu 
the  year  1772,  Ferguson  computed  a  Table  for  regulating 
Clocks  and  Watclies — the  following  is  copy  of  it,  along  with  the 
explanatory  remarks  appended  (taken  from  the  original  in  the 
possession  of  the  late  Mr.  Upcott,  Islington,  London). 


"  A  Sidereal  Table  for  Rboulatino  Clocks  and  Watches. 
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'\l\c  first  column  shows  tlie  number  of  rcvohitions  of  the  Stars 
in  a  yrar,  and  the  ne.xt  cohimiis  in  the  U*ft  liand  division  shuw 
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the  mean  solar  times  in  which  tliese  revohitioiis  are  iKjrformed. 
Tliose  in  the  riglit  hand  divisiun  show  the  daily  accelerations 
of  the  stars,  or  how  much  any  given  star  gains  upon  the  time 
shown  by  a  well-regulated  Clock  true  to  the  ^rg^y^ODOTlT  P^^ 
of  a  second  in  the  whole  year. 

Every  star  comes  to  the  meridian  3  min.  5G  s.  53  thirds  59 
fourths  31  fifths  sooner  on  any  given  day  than  it  did  (»n  the  day 
before ;  and  consequently,  if  it  gains  so  much  upon  the  time 
shown  by  the  Clock  'tis  a  sure  sign  that  the  Clock  goes  true ;  if 
otherwise,  the  ])endulum  must  be  lengthened,  or  shortened  ac- 
cordingly. 

Tlie  Equinoctial  points  in  the  heavens  recede  50^  of  a  degree 
every  Julian  year,  which  causeth  the  stiirs  to  have  an  apparent 
progressive  motion  eastward  equal  to  50'  in  that  time.  And  as 
the  Sun's  mean  motion  in  the  Ecliptic  is  only  11  Signs  29"  45' 
40"  15"  in  365  days,  'tis  plain  that  at  the  end  of  that  time  he 
will  be  14'  19"  45"'  short  of  that  point  of  the  Ecliptic  from  which 
he  set  out  at  the  beginning ;  and  the  stars  will  be  advanced  50" 
with  respect  to  that  point.  Consequently,  if  the  Sun's  centre 
be  on  the  meridian  with  any  star  on  any  given  day  of  the  year, 
that  star  will  be  14'  19"  45'"-|-50'  or  15'  9'  45"  east  of  the  Sun's 
centre,  on  the  3(i5th  day  afterward,  when  the  Sun's  centre  is  on 
the  meridian  ;  and  therefore,  the  star  will  not  come  to  the  meri- 
dian on  that  day,  till  the  Sun's  centre  has  passed  it  by  1  min.  0  sec. 
38  th.  50  iv.  54  v.  of  mean  solar  time ;  for  the  meridian  takes  so 
much  time  to  revolve  through  an  arc  of  15'  9"  45"';  and  then,  in 
305  d.  0  h.  J  m.  0"  38 '  50  iv.  54  v.  the  star  will  have  completed 
just  300  revolutions  from  the  meridian  to  the  m<*ridian  again. 

In  the  first  line  of  the  right  hand  part,  the  3  m.  55  s.  53"' 
59  iv.  31  V.  might  have  been  put  down  3  m.  55  sec.  '8998058,  or 
if  it  had  been  put  down  3  m.  50  s.  9,  it  would  have  been  near 
enough  the  truth. 

This  Table  is  Ixttter  than  the  Table  near  the  end  of  this 
Book  (/.  e.  Common  Place  Book).'^® 

Calculated  by  Jamks  FER(iUSON." 

See  also  "  Common  Place  Book,"  p  57. 

278  In  this  Talilc,  Fer^UBOii  »tarts  with  28  h.  5«  iii.  4  s.  0  thds.  0  fourths  29 
fifthH  a.H  Inun^  tho  length  of  a  sidereal  day.  In  a  noti*  wtt  Homotimt'  ago  rtM'eivt^d 
from  (J.  B.  Airy,  K^i.,  Astronomer  Itoyal,  he  gives  23  ^^U**!!  hours  for  the 
length  of  a  sidereal  day,  whirh,  re^luced,  is  23  h.  50  m.  4  h.  />thds.  18  fourthn  14 
fifths,  which  is  a  value  minus  Fergn»on's  ]ieriod  liy  42  thirds  15  fourths. 
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Death  of  Ferguson's  eldest  Son,  James. — This  son  was  of 
a  weakly  coiustitutiou.  In  1703  his  father  apprenticed  him  to 
Mr.  Nairue,  Optician,  Coruhill,  London,  to  learn  the  practical 
departments  of  that  profession,  it  being  probable  that  the  youth 
inherited  his  father's  ingenious  turn  for  Mechanics  and  Philo- 
sophy. He  had  been  ailing  for  some  years,  but  more  particularly 
during  the  autumn  of  1772.  He,  shortly  afterwards,  worn  out 
by  pulmonary  consumption,  was  confined  to  his  l)ed ;  died  at  4 
Bolt  Court,  Fleet  Street  on  20th  November,  1772,  and  was 
interred  in  the  churchyard  of  Old  St.  Mary-le-Bone  on  Novem- 
ber 25.    For  other  references  to  this  son,  see  pages  127  and  278. 

1773. 
Projection  of  Part  of  the  Sphere. — Ferguson,  in  his  MS. 
"  Common  Place  Book,"  page  176,  gives  an  elaborate  projection 
of  part  of  tlie  Sphere  in  the  latitude  of  London  (written  early 
in  1773) ;  it  is  entitled, 

"  A  Projection  of  an  much  of  the  Sphere  as  is  useful  in  the  Latitude 
of  London,  for  allowing  the  Time  of  the  Day,  by  the  Sun's  Altitude; 
with  the  times  of  hLs  Rising  and  Setting,  and  his  Amplitude  at 
these  times  on  etvch  dav  of  tlie  Year  for  ever,  l»v 

Jas.  Ferguson, 
Finished  April  (5th,  1773.  * 

This  projection  of  part  of  the  S})here  does  not  appear  to  have 
been  pubHshed.  Ferguson  made  several  copies  of  it, — we  have 
seen  two  MS.  copies,  in  his  autograph,  besides  the  one  in  his 
Common  Plaee  Book. 

Bund  Man's  Clock. — In  his  MS.  "Common  Plaee  Rh.U.** 
is  an  Indian-ink  drawin^^  and  short  aecount  of  a  verv  an- 
cient Cerman  Clock,  wliicli  appears  to  have  come  into  his  pos- 
session about  this  period.  As  this  Clock  li<as  often  In^t^n  re- 
ferred to  as  })eing  one  of  the  oldest  Clocks  extant,  we  .shall  give 
his  description  of  it,  as  also  a  more  full  account  extractetl  fr»»ni 
Beckman's  History  of  Inventions. 

"A  Clock,  by  which  a  blind  Man  may  know  the  time  of  the 
Day  or  Night,  and  also  the  phuN^s  of  the  Sun  and  M(X>n  in  the 
Ecliptic;  made  in  Germany  in  the  Year  1525,  and  now  in  the 
possession  of  James  Ferguson,  F.R.S.  A.D.  1773. 

The  Hand  goes  round  the  Dial-Plate  in  24?  Hours,  the  Sun 
goes  r(»und  through  all  the  1'2  Signs  of  the  Ecdiptic  in  a  Year: 
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the  Moon  goes  round  them  in  27  days  8  hours,  from  tlie  Sun  to 
the  Sun  again  (or  from  Change  to  Change)  in  29 i  Days,  show- 
ing her  Age  on  every  day  of  the  Year  in  a  Circle  divided  into 
29  i  equal  parts. 

At  the  Noon  XII  is  a  double  knob,  and  a  single  one  at  every 
other  Hour.  So  that,  a  blind  Man,  by  feeling  round  from  the 
double  knob  over  the  rest,  and  counting  them  till  he  comes  to 
the  Hour-hand,  may  by  that  means  know  the  time :  and  as  two 
knobs  answer  to  a  whole  Sign,  and  as  the  double  knob  is  against 
the  beginning  of  Cancer,  he  may  count  the  rest  to  the  Sun  or 
Moon,  and  so  find  their  Places  in  the  Ecli])tic. 

Diameter  of  the  Dial-Plate  9^  inches." 

"Common  Place  Book,"  p.  1(H). 

The  following  is  Beckman  s  account  of  it : — 

"  An  artist  named  Jacob  Lech,  a  native  of  Prague,  construct- 
ed this  clock  in  A.D.  1525, — the  wheels  of  which  are  all  of  iron, 
and  retain  some  punched  maiks  of  divisions,  which  appears  to 
support  the  conjecture  that  they  were  cut  by  manual  labour. 
This  clock  is  somewhat  diti'erent  from  the  one  constructed  by 
Vick  in  13G4,  being  much  more  improved.  It  has  a  spiral 
spring,  and  fusee  of  soft  metal,  and  a  screw  instead  of  notchas 
at  the  ends  of  the  double  levers  of  the  balance,  with  tapped 
weights  of  lead  instead  of  a  regulator, — with  the  addition  of 
some  wheel-work  for  exhibiting  the  motions  of  the  Sun  and 
Moon  in  an  engraven  ecliptic,  a.s  also  a  contrivance  to  strike 
one  at  every  hour.  A  cat -gut  wtis  originally  the  band  of  the 
fuzee,  but  the  introduction  of  a  modern  chain  unfortunately  has 
destroyed  nearly  three  out  of  the  eight  spiral  threa(is  at  the 
smaller  end ;  so  that  instead  of  going  48  hours  (viz.  8  threads 
multiplied  by  0  hours),  the  remaining  five  threads  will  allow  it 
to  go  only  30  hours,  which  it  at  present  does,  though  very  irre- 
gularly, with  vibrations  of  about  one  second  each,  by  estimation. 
On  examining  the  wheel-work,  the  Moon's  train  of  wheels,  it  is 
found  to  be  ^  "g^  =  9^b^4  =  ^7^  days,  or  27  days  8  hours  for  a 
periodic  revolution  of  the  Moon.^'^  And  the  Sun's  train  of 
wheel  work  ^jV^V  =  ^2ig*  =  309  days  exactly  for  the  length 
of  a  year,  being  a  motion  in  the  Moon's  period  too  slow  by  IG 

5*79  This  fraction  •jV  produces  the  following  result,— viz.  J»N  t-^ar;  =  27  d.  S  h. 
for  a  periodical  revolution  of  the  Moon,  the  true  mean  perio<l  in  niund  numbers 
being  27  d.  7  h.  43  m. ;  error  in  wheel-work  period,  17  m.  too  slow  in  each  revolu- 
tion. 
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minutes  55  seconds  19  thirds,  and  in  that  of  the  solar  period  by 
3  days  18  hours  11  minutes  10  seconds.^'^  These  errors,  that 
either  the  art  of  calculating  planetary  mechanism  at  the  time 
the  clock  was  made,  had  not  been  understood,  or  that  the  errors 
shown  were  not  esteemed  of  any  consequence.  Beckman,  in  his 
"  History  of  JnventionSy*  says,  "  This  clock  was  the  property  of 
Afr.  Ferguson,  Lecturer  on  Natural  and  ExperiTnental  Pkihtat)- 
2>hy,  No.  4  Bolt  Court,  London,  at  the  sale  of  whose  effects  (after 
his  demise),  a  Mr.  Peckit,  of  No.  50  Old  Compton  Street,  pur- 
chased it  in  th(*  year  1777,  and  that  shortly  afterwards,  Mr.  Peckit 
bequeathed  it  to  the  British  Museum,  where  it  may  be  seen." 
Another  .account  says,  "  Mr.  Peckit,  an  ingenious  Apothecary  of 
Compton  Street,  Soho,  hath  shown  me  an  Astronomical  Clock 
which  belonged  to  the  late  Mr.  Ferguson,  and  which  still  con- 
tinues to  go.  The  workmanship  on  the  outside  is  elegant,  and 
it  appears  to  have  l)een  made  by  a  German  in  1525,  by  the 
subjoined  in  the  Boliemian  of  the  time : 

lar.  da.  macht.  mich.  lacob  Zech 
Zu.  Prag.  1st.  bar.  da.  man.  zalt.  1525. 

The  above  Englished,  is. 

Year,  when,  made,  me.     Jarob  Zech. 
At  Prague,  is.  tnie.  when.  count<Mi.  1525. 

1  liavo  transposed  the  words  as  1  find  them  in  the  ori;:,niial ; 
but  ?/'«/•  seems  to  have  stood  in  the  place  of  "  />a/',"  at  least 
Barringt-un  ha«s  translated  the  (Jerman  word  wahr — is  trtn\  and 
we  must  read. 

Da.  man.  ziilt.  1525  jar 

Da.  macht.  mich.  lacob.  Zech.  z\i.  Pnig.  1st.  wahr. 

1'liis   clock    is  nine   and    one-fourth    inches    in    dianu^tcr.  an<i 

tlio  height  five  inches."     Beckman's  "  History  of  Iiivontion.^:** 

also,  Henderson's  "  Historical  Treatise  on  Horoloory  "   2d  VA\\. 

I^ondon.  1S8(),  J).  15;. 

Wo  may  add,  that  from  Ferguson's  drawing  of  this  Clock  it  i> 

seen  that  the  works  are  on(;lose(l  in  a  short  brass  cvlin<ler,  some- 

what  resembling  the  brass  case  ot  a  Siiiji's  Llironometer.    He  ha«i 

another  similarly-shaped  old  (.Jerman  Clock,  but  of  a  much  les> 

size,  without  the  Astronomical  part,  with  twelve   hours  on  the 

-"^''  Tin?  friictioii  '^"J^*  i;iv<'s  a  result  v(  rv  wi«l«*  of  tho  tnif*  |M»ri«Hl  of  tin*  y^ar  . 
liiid  "^*'  l»(M'?i  a«l«i<'<|  to  tin*  hinar  train  of  *^^,   tin*  rosult  \v<»nl(l   liav**  Im*»'ii  V,*  • 
*  H^  r-T  "{^Vd**  I-2SK  rr:  Jill.'*  S3  ilavs  iionrlv  ;  or  a  still  n«'.nvr  appnixiMiation  inijchi 
liavf    Imm'Ii    ni.taiiK'.l    l»v    tlir    fniVtion    »JY.    tim.s,-   W  '  SV   —  '  \% V      iJi*^  ^ 
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dial,  anil  raised  kiiohs,  as  alrca<lv  descrilnjil.    This  one  is  in  the 
Museum  of  Banti*. 

Projectiox  of  the  Great  Lunar  Eclipse  of  3()th  July. 
177(3. — We  have  a  fine  pc»n-and-ink  projection  of  tliis  EcHiksi', 
calculated  hy  Ferguson  on  lOth  June,  1773  (fully  three  yeai-s 
l)efore  it  <x!curred) ;  it  is  entitled, 

"A  Projection  of  the  Great  Uyinl  Ei'lijise  of  the  Moon  that  will  fall 
on  the  30th  of  July  in  the  Year  of  onr  L<>r<l  177fi." 

Annexe<l  are  the  following  particulars  of  the  Kclipse  :  — 

*'  Bejjinninp  (July  30th}  at  10  h.  S  m.  v.m, 
Totiil  immersion  at  11     14 

Middle  of  the  Jixlii»se,      \'2      3 
Bej^inning  of  emersion,     1 2    52 

Endin<r 13    r>7 

Digits  Eelijised,  19.'^ 

Below  the  projection  we  find, 

^'Calculated  June  10th,  1773,  by  J.  Ferguson." 

This  must  he  among  the  la,st  of  Ferguson's  E<'lipse  Projections. 


The  Auithmetk'AL  Trianole. — We  have  a  curious  Triangu- 
lar Table  which  appears  to  have  been  written  by  Ferguson 
sometime  in  the  yoar  1773, — entitled, 

**The  Arithmetical  Trian*rle  for  (.'omhinatiims.' 

And  annexed,  on  onvh  side,  is  the  description  of  it,  commmcing 
with 

**ThiR  Tahle  shows  every  possible  (/omhiuation  in  any  number  f»f 
things,  n<»t  ex(*ee<lin;;  20,  S:c." 

and  ending  with — .1.  F.  1773.     (See  also  MS.  "Common  Place 
Book,"  p  S7  (Col.  Lib.  Edin.). 

The  AN(iLE  Trisectou.-Iii  the  year  IS34' we  copie<l  from 
the  original  in  the  possession  of  the  late  Mr.  UjM'ott,  Islington, 
London,  the  following  drawing  and  description  (A'  an  ingt^nious 
Instrument  for  Trisecting  Angl(\s;  we  also  observe  tlie  samr 
drawing  and  desiTiption  in  his  "Common  Place  Book." 
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"  An  Instrument  by  which  an  Angle  may  be  either  Trisected 
or  equally  Divided  into  any  odd  number  of  equal  sides. 


The  joint  A  opens  like  that  of  a  common  Sectur ;  but  the  rest 
D,  E,  F,  G,  are  moveable,  and  so  are  the  legs  B  D,  D  E,  D  F,  F  G, 
G  H,  and  G  I.  The  joints  E  and  F,  and  the  ends  H  and  I  sUde 
along  the  edges  B  H  and  C  L  The  legs  are  all  of  equal  length, 
and  the  distance  A  B  or  A  C,  is  equal  to  the  length  B  D  or  C  D 
from  centre  to  centre. 

To  trisect  an  angle,  set  off  the  length  of  one  of  the  legs  ji> 
D  E)  from  the  given  angular  ix)int  on  each  of  its  containing 
sides ;  apply  D  to  the  angular  point,  and  the  iiuiermast  edg<»s 
of  the  legs  D  E  and  D  F  to  the  sides  of  the  angle ;  or,  in  other 
words,  make  the  angle  E  D  F  equal  to  the  angle  given,  and  the 
angle  BAG  shall  be  equal  to  one  third  thereof 

If  you  want  to  divide  the  given  angle  into  5  ecpial  ones,  make 
the  angle  H  G  1  equal  to  the  given  angle ;  and  the  angle  B  A  ( ' 
shall  be  i\  fifth  part  therec»f 

If  you  want  the  Seventh  or  Ninth,  &c.,  part  of  the  given  an«^l''. 
add  a,s  many  more  legs,  as  will  form  so  many  Rhombuses  as  tl^*- 
part  exceeds  5  ;  and  making  the  last  legs  form  an  angle  equal 
to  the  given  one,  the  angle  B  A  C  shall  always  Iv  the  jKirt 
required.  James  FeR(;us(»n. 

LoNDuN,  28/A  Juhj,  177"^  '" 

See  "Common  Place  Book,"  p.  192. 

Ferguson  did  not  confine  his  calculating  powers  i«»  wheil- 
work  alone;  he  frequently  amused  himself  with  calculations  on 
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a  variety  of  curious  subjects.  The  following  series  of  Questions 
and  Answers  relative  to  the  National  Debt  appear  to  have 
been  written  by  him  in  or  al)Out  the  year  1773,  when  the  public 
debt  was  estimated  at  £13().0()().()0(). 

"  Questions  and  Answers  relative  to  the  National  Debt.'* 

"  Qu.  1st. — Supposing  this  debt  to  be  no  more  than  130  Mil- 
lions of  Pounds  Sterling  at  present  (although  it  is  really  much 
more),  and  that  it  was  all  to  be  counted  in  Shillings ;  that  a 
man  could  count  at  the  rate  of  100  shillings  per  minute,  for 
twelve  hours  each  Day,  till  he  counted  the  whole.  How  much 
time  would  elapse  whilst  he  was  doing  it? 

Answer. — 98  yeai-s  316  days  14  hours  and  40  minutes. 

Qu.  2d. — The  whole  of  this  sum  being  2600  millions  of  shil- 
lings, and  the  CJoinage  standard  being  62  shillings  in  the  Troy 
Pound;  What  is  the  weight  of  the  whole? 

Answer. — 41  millions  935  thousand  484  Troy  Pounds. 

Qu.  3d. — Supposing  a  man  could  carry  100  Pound  weight 
from  London  to  York  ;  How  many  men  would  it  require  to  carry 
the  whole? 

Answer. — 419  thousand  355  men. 

Qu.  4. — If  all  these  men  were  to  walk  in  a  straight  line,  keep- 
ing at  two  yards  distance  from  each  other ;  What  length  of  Road 
would  they  all  require? 

Answer. — 476  miles,  half  a  mile,  and  70  yards. 

Qu.  5. — The  breadth  of  a  shilling  being  one  inch,  if  all  these 
shillings  were  laid  in  a  straight  line  close  to  one  another's  edges ; 
How  long  would  the  line  be  that  would  contain  them? 

Answer. — 41  thousand  and  35  miles ;  which  is  16  thousand 
and  35  miles  more  than  the  whole  circumference  of  the  Earth. 

Qu.  6. — Supposing  the  Interest  of  this  Debt  to  be  only  3i  per 
cent.,  per  annum  ;  What  doth  the  whole  annual  Interest  come  to? 

Answer. — 4  millions  550  thousand  Pounds  sterling? 

Qu.  7. — How  doth  the  Government  raise  this  Interest  yearly? 

Answer. — By  taxing  those  who  lent  the  Principal,  and  others. 

Qu.  8. — When  will  the  Government  be  able  to  pay  off  the 
Principal? 

Answer. — When  there  is  more  money  in  England's  Treasury 

alone  than  there  is  at  present  in  all  Europe;  or  perhaps  in  the 

World  ? 

3  E 
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Qii.  9. — When  will  that  be?     Answer. — Never. 

A  cubic  inch  of  Guinea  Gold  weighs  9  ounces  1  pennyweight 
11  grains  Troy,  or  4355  grains;  and  consequently,  a  cubic  foot 
(containing  1728  cubic  inches)  weighs  1306  pounds  6  ounces,  or 
7525440  grains, — now  the  Standard  weight  of  a  Guinea  is  1 29 
grains;  divide  7525440  by  129,  and  the  quotient  will  be  58330*74 
for  the  number  of  Guineas  that  may  be  coined  out  of  one  C\ibic 
Foot  of  Crold;  which  reduced  into  silver  money  is  61253'57£  (or 
C1253  Pounds  llsh.  4d.  3  farthings).  Then,  as  6125357  Pounds 
IS  to  1  Cubic  Foot,  so  is  130,000,000  Pounds  to  2122325  Cubic 
Feet,  the  quantity  of  Gold  equal  to  the  National  Debt.  And 
so  much  Gold  would  weigh  2,772,817*6  Troy  Pounds. — James 
Ferguson,  1773."  (See  also  "Common  Place  Bo«>k,''  page 
112). 

Death  of  Mrs.  Ferguson. — After  a  lingering  illness,  and 
confinement  to  her  bed,  Mrs.  Ferguson  died  of  consumption  at 
4  Bolt  Court,  Fleet  Street,  London,  on  September  3d,  1773, 
aged  52  years.  She  was,  according  to  a  correspondent,  of  "  a 
fragile  constitution — pften  ailing — of  a  timid,  quiet,  and  retir- 
ing disposition."  During  the  last  ten  years  of  her  life  she  was 
destined  to  encounter  much  sorrow.  In  1763  occurred  the  1<^< 
of  hor  only  daughter, — her  mother,  to  whom  she  was  much 
attached,  died  in  1771, — and  her  eldest  son,  a  youth  of  much 
promise,  died  in  1772.  Her  remains  were  interred  l>eside  thost* 
of  her  son,  James,  in  the  rliurchvard  of  Old  St.  Mary-le-Bone, 
on  September  6t]i. 

For  a  photograph  of  Mrs.  Ferguson,  taken  from  the  ori^'inal 
Indian-ink  jmrtrait  by  her  husband,  the  reader  is  referr<.-<l  to 
date  174:^  note  7-1  p.  47. 

Select  Mechanical  Exercises,  Published. — During  the 
summer  of  this  year  (1773)  he  appears  to  have  been  employiMl 
in  arranging  many  of  his  loose  philosophical  pajH'i-s  tor  tht-  pur- 
pose of  forming  them  into  a  volume,  as  also  in  writing  his 
Memoir  prefixed  to  it.  This  work  appears  to  have  \xivi\  puh- 
lished  early  in  S(j>temher, — the  following  is  copy  of  its  vt'ry  full 
title-page : — 

''  Select  Mcclianical  Exenises.  Showing  hmv  to  oonstniet  <Uff»'r\'m 
Clocks  Orreries,  and  Sjin-Pials,  on  Plain  and  Easy  Prineiplcs;  with 
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several  Miscellaneous  Articlej*  and  New  Tables.  —I.  For  expedi- 
tiously computing  the  Time  of  New  or  Full  Moon  within  the  Limits 
of  HOCK)  Years  before  and  after  the  IHth  centur}\— II.  For  gradu- 
ating and  examining  the  usual  Line  on  the  Sector,  Plain  Scale,  and 
(iunter.  Illustrated  with  (Jopperplates.  To  which  is  prefixed,  A 
Short  account  of  the  Life  of  the  Author.  By  James  Ferguson, 
F.R.S.  London :  Printed  for  W.  StnK'han  and  T.  Cadell,  m  the 
Strand,     mdcxjlxxiii."     fPrice  r>s.) 

This  work  is  an  octavo  of  272  pages,  illii8trat<^d  with  nine 
copperplate  engi-avings  of  Astronomical  Clocks,  Orreries,  Sun- 
Dicols,  &c.,  and  has  passed  through  several  editions, — viz.,  in 
1773,_1778,— 1790,— 1823.  It  is  out  of  print,  and  now  diffi- 
cult to  he  procured.  The  edition  of  1778  has  a  likeness  of 
Ferguson, — that  of  1823  was  published  by  Dr.  Brewster  (now 
Sir  David  Brewster)  in  his  "  Ferguson's  Kssays." 

This  is  a  very  curious  work,  containing  3<)  miscellaneous 
articles.  It  ha.s  always  been  a  favourite  with  mechanics  in 
general,  particularly  with  clock  and  watchmakers.  The  papers 
composing  it  are  somewhat  similar  to  those  in  "  Tables  and 
Tracts,"  from  which,  in  the  present  work,  we  have  given  many 
extracts. 

Prefixed  to  this  work  is  the  celebrated  *'  Short  Account  of  the 
Life  of  the  Author,"  comprised  in  43  pages,  3G  of  which  give 
the  details  of  his  Life  in  Scotland,  from  1710  to  1743,  *and  part, 
only  of  the  remaining  7  pages  are  mad4>  to  suffice  for  the  inci- 
dents of  his  life  in  England,  from  1743  to  1773,  the  date  when 
he  wrote.  As  previously  mentioned,  there  is  every  reiison  to 
concbide  that  Fergu.son  was  employed  on  his  Memoir  at  the 
time  of  his  wife's  death,  and  this  will  be  sufficient  to  accotmt 
for  the  Memoir  coming  so  abruptly  to  a  conclusion.  See  note 
3.  pp.  1 .  2. 

John,  thk  votTNGE.sT  son  of  Fekouson,  now  in  his  I4tii 
year,  left  London  about  the  end  of  ()ct<»ber,  1773,  for  Aberdeen, 
to  attend  the  Medical  and  S\u'gical  Classes  of  Mari.schal  College. 
He  att<jnded  the  classes  of  this  l^niversitv  from  1773  to  1777 
inclusive.^*'' 

2«i  Wo  arc  iinl«*l»toil  to  .John  ('riiickshanks  LL. P  ,  Pn»f»'.ssor  of  Mathoniatics, 
Aii«l  Sorrftary  of  the  Collego,  f«)r  tho  following;  I'litrif.s  from  tlio  Alhuiii  t>f  Mar- 
ist'lial  ('<»lh'ge:-- 

"  Vmh^T  Tlassis  rriiiin.  2S  Fohniarii,  1771 

Joannes  Ferguson,  tiliiis Jaiolii  Londinrnsis.' 
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Syllabus  of  a  Course  of  Lectures,  Republished. — About 
the  end  of  the  year  1773,  Ferguson  republished  his  Syllabus  of 
a  Course  of  Lectures  on  Mechanics,  Hydrostatics,  Hydraulics, 
Pneumatics,  Electricity,  and  Astronomy,  with  a  title-page  simi- 
lar to  that  of  the  same  Syllabus  published  in  1769. 

1774. 

Cox's  Perpetual  Motion  Clock. — In  the  latter  part  of  the 
year  1773,  and  for  some  time  in  1774,  a  mechanical  curiosity, 
known  as  "  The  Perpetual  Motion  Clock*'  was  " publicly  ex- 
hibited in  the  Museum  of  Mr.  James  Cox,  of  the  City  of  Lon- 
don, Jeweller."  Thither  Ferguson  was  attracted,  or  invited,  to 
inspect  this  novelty;  and  at  the  request  of  the  inventor,  Mr. 
Cox,  he  gave,  in  writing,  his  opinion  of  it.  But  let  precedence 
be  given  to  Mr.  Cox's  somewhat  inflated  announcement,  as 
follows : — *®* 

"  The  Perpetual  Motion 
is  a  mechanical  and  philosophical  time-piece,  which,  after  great 
labour,  numberless  trials,  unwearied  attention,  and  immense 
expense,  is  at  last  brought  to  perfection ;  from  this  piece,  by  an 
union  of  the  mechanic  and  philosophic  principles,  a  motion  is 
obtained  that  will  continue  for  ever ;  and  although  the  metals 
of  steel  and  brass,  of  which  it  is  constructed,  must  in  time  decav. 
(a  fate  to  which  even  the  (jreat  globe  itself,  yea  all  that  it  in- 
herit, are  exposed)  still  the  primary  cause  of  its  motion  l)ein 


if 

r- 


Under  'Tertia  Classis,  U"  Febr"  177^ 

Joannes  Ferguson,  filius  Jacobii,  Londinensis.  * 
Under  'Classis  Quartia,  Febr  1777 
A.M:  Joa.  Ferguson.'" 

Dr.  Cruicksbanks  remarks,  that  "John  Ferguson  must  have  been  a  Student 
also  in  Session  1774  -5;  otherwise,  he  could  not  have  become  A.M.  in  1777  ;  *'  and 
adds,  **by  some  unaccountable  neglect,  the  doss  in  which  he  would  have  b<-tii 
in,  in  1774-5,  had  not  been  matriculated  at  all." 

Although  qualified  as  a  Surgeon,  he  never  practised.  In  1777,  he  appears  t'> 
have  returned  to  London,  and  resided  there  uutil  1804,  when  he  went  t<»  rf>id«- 
in  Keith,  Haiiffshire.  He  did  not  remain  long  there,  having  left  Keith  in  l^o«, 
where  he  resi<led  until  his  death  in  1833.  (See  page  237;  also,  Ap{H.Midix  noti'e 
of  him). 

•iS2  This  Perpetual  Motion  advertisement  is  taken  from  a  small  quarto  Tmrt 
which  we  have,  entitled,  "A  DKHCKirnvK  Invkntory  of  theSKVERAL  Exgiisnr 
and  Magnifk  KNT  PiKrEs  of  MK(;nANisM  and  Jkwellery,  Comprise**!  in  the 
Schedule  annexed  to  an  Act  of  Parliament,  made  in  the  Thirtkenth  Year  «»f 
the  reign  of  His  present  Majesty,  George  the  Third,  for  enabling  Mr.  Jamf> 
Cox,  of  the  City  of  London,  Jeweller,  to  di.spose  of  his  Museum  by  way  of  Lot- 
tery. (Growing  Arts  adorn  Empire).  London:  Printed  by  H.  Hart,  ('ran*- 
Court,  Fleet  Street,  for  Mr.  Cox.  mdcclxxiii."  pp.  72;  articles  descril"e«l  m 
it,  50). 
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constant,  and  the  friction  upon  every  pail  extremely  insigni- 
ficant, it  will  continue  its  action  for  a  longer  duration  than  any 
mechanical  performance  has  ever  been  known  to  do. 

"This  extraordinary  piece  is  something  about  the  height, 
size,  and  dimensions  of  a  common  eight-day  pendulum  clock ; 
tlie  ca^e  is  mahogany,  in  the  architectural  style,  with  columns 
and  pilasters,  cornices  and  mouldings  of  brass,  finely  wrought, 
richly  gilt,  and  improved  with  the  most  elegantly  adapted  orna- 
ments. It  is  glazed  on  every  side,  whereby  its  construction,  the 
mode  of  its  performance,  and  the  masterly  execution  of  the 
workmanship,  may  be  discovered  by  the  intelligent  spectator. 
The  time-piece  is  affixed  to  the  part  from  whence  the  power  is 
derived ;  it  goes  upon  diamonds,  or  (to  speak  more  technically) 
M  jewelled  in  every  part,  where  its  friction  could  be  lessened; 
nor  will  it  require  any  other  assistance  than  the  common  regu- 
lation, necessary  for  any  other  time-keeper,  to  make  it  perform 
with  the  utmost  exactness.  Besides  the  hour  and  minute,  there 
is  a  seconds  hand,  always  in  motion ;  and  to  prevent  the  least 
idea  of  deception,  as  well  as  to  keep  out  the  dust,  the  whole  is 
inclosed  within  frames  of  glass,  and  will  be  placed  in  the  centre 
of  the  Museum,  for  the  inspection  of  every  curious  observer. 

N.B. — The  very  existence  of  motion  in  the  time-piece  is 
originated,  continued,  and  perfected,  from  the  philosophical  prin- 
ciple by  which  it  alone  acts." 

The  foregoing  is  at  best  an  unintelligible  description,  of  which 
nothing  can  be  made.  Another  announcement  by,  probably,  a 
friend  of  Mr.  Cox  (or  by  Cox  himself),  was  published,  of  which 
the  following  is  a  copy  : — 

"To  THE  Public. 

Among  other  great  works  now  introduced  at  Mr.  Coxs 
Museum  is  an  immense  Barovieter  of  so  extraordinary  a  con- 
struction, that  by  it  the  long-sought-for,  and  in  all  likely  the 
only  Perpetual  Motion  that  ever  will  be  discovered  is  obtain- 
ed. The  constant  revolution  of  wheels,  moving  in  vertical, 
horizontal,  and  other  directions,  is  not  only  physically  produced, 
but  the  indication  of  time,  from  an  union  of  the  philosophic 
with  the  mechanic  principles,  is  effected.  Upon  the  dial, 
besides  a  minute  and  an  hour  hand,  is  another  hand,  divid- 
ing the  minute  into  sixty  parts ;  these  hands  are  motionless 
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till  affixed  to  the  primary  motion,  so  that  the  motiou  of  the 
time-piece  (as  Mr.  Cox,  in  his  descriptive  inventory,  judi- 
ciously expresses  it)  i^  originated^  continued.,  aiul  perfedtil, 
by  the  philosophic  principles  through  which  it  is  (solely)  ac- 
tuated;-«^ 

The  encuinagement  Mr.  Cox  has  fur  many  years  given  to  men 
of  genius,  and  the  perseverance  with  which  he  has  pursued  the 
great  line  of  utility,  have  not  only  given  birth  to  productions  timt 
have  astonished  all  Europe,  as  well  as  the  Eastern  world,  but 
have  at  last  produced  the  wonderful  machine  above  described. 
Several  of  the  most  eminent  Philosophers  and  Mathematicians 
in  this  kingdom,  who  have  examined  it  attentively,  are  of 
opinion,  that  it  will  lead  to  farther  improvements  both  in  philo- 
sophy and  mechanics;  and  we  hear  that  Mr.  Cox  intends  to 
devote  a  part  of  every  week  to  the  gratification  of  such  gentle- 
men in  the  scientific  world  as  wish  to  be  acquainted  either  with 
the  construction  or  the  mode  of  operation,  the  principles  of  ac- 
tion, or  the  masterly  execution  of  so  ca])ital  a  performance.  This 
article  is  the  work  of  many  years,  during  which  time,  number- 
less inetfoctual  and  expensive  trials  were  made,  which  perhaps 
would  have  damped  any  ardour  but  Mr.  Cox's,  and  probablv 
have  prevented  the  world  from  ever  being  benefited  by  su  valu- 
able M  discoveiy."  (Cox's  Descriptive  Inventory  Catalogue  yyi 
his  Museum,  p.  2). 

Still,  nothing  can  be  made  of  the  foregoing  description ;  nothiiii; 
is  told  to  explain  its  principle  of  action  and  internal  construction 
Mr.  Cox  appears,  by  letter  or  otherwise,  to  have  invited  the 
most  eminent  Philosophers,  &c.,  to  his  Museum,  to  inspect  thi> 
"  u.'inuUrfnl  iiutchine.'  Among  others,  we  find  that  Ferguson 
examined  it,  and  having  probably  been  tisked  by  Mr.  Cox  tu 
give  liim  liis  written  opinion  of  its  UK^rits.  gave  what  must  Ih^ 
considered  a  very  favourable  o])inion  of  the  unique  contrivance 
Ferguson  at  alk  events  sent  him  the  following  letter,  y^\\\A\ 
conveys  information  regarding  the  motive  power  emploved  l«» 
produce  the  continuous  motion. 

■-"^•J  .\  (lt'.s«ripti(>ii  ol  tin;  motive  ]M)Wer  of  thi«  Clock,  along  with  illustialivi 
♦'ii^'niviiigs,  may  Ih-  s^-eii  in  "Tlie  Lon«lon  Mechanics'  Magazine,"  vol  x  {»  *J77  . 
Vol.  xi.   |>|>.  ^r>  — S>. 

We  have  a  iKautitully-exeruti-d  pen  an<l  ink  drawing  of  this  Clotrk.  »I..nf  !•> 
hVr^Mison  in  177i,  on  a  sh«M*t  of  i»a|M'r  19  inches  l.y  12,  the  ^"ift  of  the  late  .1  I. 
iJntherfur.l,  Es<j.,  Windmill  Stjvet,  Edinburgh. 
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"  SlK, 

1  have  seen  and  exauiiued  tne  above  described  Clock,  which 
Ls  kept  coustautly  {^oing  by  the  rising  and  falUug  of  tlie  quicksilver  in  a  most 
extraordinary  B;ironieter;  and  there  is  no  danger  of  iu  ever  failing  to  go,  for 
tliere  is  always  such  a  quantity  of  moving  power  ac^*umuhited  as  would  keep 
the  Cloi'k  going  for  a  year,  even  if  the  Barometer  should  be  quite  away  from 
it.  And  indeed,  on  examining  the  whole  contrivance  and  construction,  1 
must  with  truth  say,  that  it  is  the  most  ingenious  piece  of  Meclianism  I  ever 
saw  in  my  life.  James  Ferouson.'* 

Bolt  Court,  Fleet  Sireei-, 
Jan.  28/A,  1774. 

Since  Fergusou,  alter  minutely  inspecting  this  barometric 
Clock,  has  pronounced  it  to  be  the  most  ingenious  piece  of 
mechanism  he  ever  saw  in  his  life,  there  can  be  no  doubt  of  its 
being  a  very  extraordinary  one.  For  a  lengthened  description 
of  it,  with  woodcut  illustrations,  see  Ferguson's  MS.  "  Com- 
mon Place  Book."  pp.  85,  88,  89,  133  (Col.  Lib.  Edin.) ;  also, 
Dircks's  "Perpetuum  Mobile,"  pp.  123—127,  182,  183,  330— 
338,  and  Lond.  Mech.  Mag.,  as  noted. 

Lectukes  in  London,  at  Bath  and  Bristol. — From  our 
notes,  it  is  seen  that  Ferguson,  during  the  months  of  Januaiy 
and  Februaiy  of  this  year,  was  in  London,  and  engaged  in 
delivering  several  courses  of  Lectures  to  parties  who  had  sub- 
scribed for  them.  At  same  time,  his  friends  in  Bath  and  Bristol 
were  engaged  in  getting  a  subscription-list  filled  up  for  a  Course 
in  each  of  these  cities.  About  the  end  of  March,  finding  that  the 
required  number  of  subscribers  had  nearly  been  obtained,  he 
left  Ijondon  for  Bath ;  and  immediat^dy  after  his  arrival,  issued 
the  following  advertisement : — 

"  Bath. 

Mr.  FKR«iu.Si)N,  huvinjjf  been  favoured  with  a  Sub8crii*tion  for  a  Course 
of  Twelve  Lectures  on  ExrERiME.vTAL  Philosophy  and  Astronomit,  pro- 
poses to  be^in  them  on  Monday  the  4th  April  next,  at  Twelve  o'clock, 
at  Mr.  Oxford's  great  Auction  Koom  in  Bond  Street  in  thia  City,  and  to 
continue  them  every  Wednesday,  Friday,  and  Monday  following,  at  the 
same  hour,  till  the  Course  be  finished.  And  for  the  eonvenieucy  of  those 
who  cannot  so  well  atU'iid  on  the  aforesaid  days,  he  will  repeat  the  same  lec- 
tures on  Tuesdays,  Thursdays,  and  Saturdays,  to  accommodate  each  ns 
spective  company. 

Subscriptions  at  One  Guinea  will  be  taken  at  Mr.  Fredericks,  Book- 
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SELLER  iu  the  Grove;  at  Mr.  Balls,  Bookseller,  Opposite  the  Old 
Rooms;  Mr.  Tennexts,  Bookseller,  Milaom  Street,  and  at  Mr.  Jones', 
Draper  in  the  Church  Yard."     (Bath  Chronicle,  3l8t  March,  1774). 

About  the  middle  of  May,  Ferguson  left  Bath  for  Bristol  to 
deliver  his  Course  of  Twelve  Lectures  on  Experimental  Philo- 
sophy and  Astronomy  to  64  subscribers.  This  course  was 
finished  on  or  before  May  21st,  as  will  be  seen  from  the  follow- 
ing letter  written  by  him  to  his  publisher  ^*^ 

"  Bristol,  May  21rt,  1774. 
Dear  Sir, 

I  had  118  Subscribers  at  Bath, — at  Bristol,  I  have  just 
finished  a  Course  to  64,  and  it  is  likely  that  I  shall  begin  a  second  Course  on 
Thursday  next  to  about  24  Subscribers;  but  my  health  is  far  from  being  good. 
Considering  the  great  success  I  have  so  often  had  in  this  City,  I  cannot  do 
less  than  make  a  present  of  all  my  Six  books,  in  Octavo,  to  the  public  Li- 
brary here;  and  am,  with  great  respect. 

Dear  Sir, 

Your  most  obliged  humble  servant, 

James  Ferouson.** 

During  his  residence  in  Bristol,  and  in  the  interval  between 
his  first  and  second  Courses  of  Lectures,  he  delivered  a  popular 
lecture  on  Electricity,  to  which  the  following  advertisement 
refers,  and  is  dated  on  same  day  as  the  foregoing  letter 

"Bristol,  May  21sf,  1774  (Saturday;. 

Mr.  Ferguson  will  begin  a  Lecture  on  Electricity  at  the  Bell  in 
Broad  Street  oh  Monday  tinjct^  at  Six  o clock  in  the  Evening,  in  which,  lie- 
sides  the  connnon  exix^rinients,  he  will  set  Models  of  Mills,  C'ixk:ks,  and 
Orreries  in  motion  by  streams  of  Electrical  Matter,  Show  an  artiticiAl 
iire  screw,  a  natural  representation  of  the  Aurora  Borralis,  an  illuniinatt^J 
Moon,  and  a  Saturn  with  its  Kino;  the  method  of  securing  Building** 
from  damage  by  Lightning;  and  conclude  with  an  account  of  Medical  Elkc 
TRiciTY,  so  far  as  he  hius  found  it  u.^eful. 

Admis.sion;  two  sliillings  and  sixjRMue  each  j)er»un. 

He  will  begin  a  second  course  of  Ixjctures  on  Thursday  next  at  5  o'cliK-k 
in  the  evening,  provided  twenty-five  jxTsons  subscribe  their  names  theret*-. 
at  Mr.  Cadell's  shop  in  Wine  Street,  by  Thursday  Evening. 

2S4  This  letter  was  copied,  in  1831,  from  the  original  in  the  |K»SM*ssion  «»f  iLt 
late  William  Upcott,  Esq.,  Islington,  Ix)ntloii,  and  apin-ars  to  havt-  Wt-n  addrt-NNt-d 
to  his  publisher,  Mr.  Thomas  (  adell,  Strand,  London.     The  latt*  Mr.  C.  T    Par 
tington,  Lecturer  on  Natural  Philcsophy,  London,  nubliahe*!  an  tditiun  of  Fer 
gusou's  "  Lectures  on  Select  Subjects  in  Mechanics,  '  &4.'.,  in  1825.      At  thi-  end 
of  his   preface  he  gives  a   copy  of  this  letter,    und  under   Kergusioii'.s  Iikent>s 
in  the  fronti.sjuece,  is  a  facsimile  of  the  three  first  lines  of  the  letter,  given  a* 
a  specimen  of  Ferguson's  plain  and  elegant  handwiitlng. 
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He  Juui  ihU  day  puhliafied,  A  Lecture  on  Eclipses  of  the  Sun  and 
Moon;  the  tme  year  of  our  Saviour's  Crucifixion;  the  Supernatural 
darkness  at  that  time;  and  Danibl*8  70  weeks:  Price  one  Shilling." 
(Felix  Farley's  Bristol  Journal,  21st  May,  1774). 

The  second  course,  to  about  25  subscribers,  commenced  on 
Thursday,  2Gth  May,  and  was  completed  on  or  about  the  10th 
June.  During  this  course  he  presented  his  six  octavo  volumes 
to  the  Bristol  Public  Library. 

Ferguson's    Works — Bristol    Library. — About    twenty 

years  ago,  when  in  Bristol,  we  visited  the  PUBLIC  LIBRARY,  in 
King  Street,  to  get  a  sight  of  these  volumes.  We  were  cour- 
teously received  by  the  Librarian,  who  at  once  unshelved  them. 
The  "token  of  gratitude"  consists  of 

Ist,  Astronomy — On  Sir  Isaac  Newton's  Principles. 

2d,  Lectures  on  Select  Subjects  in  Mechanics,  &c. 

3d,  Tables  and  Tracts,  Relative  to  Sevenil  Arts  and  Sciences. 

4th,  Easy  Introduction  to  Astronomy  for  Young  Grentlemen  and  Ladies. 

5th,  An  Introduction  to  Electricity. 

Gth,  Select  Mechanical  Exercises. 

In  ''Lectures  on  Select  Suhjecta  in  AfechunicH*'  was  found, 

on  a  fly-leaf,  in  Ferguson's  autograph,  the  following  beciuest: — 

"^  As  a  Small  Token  of  Gratitude  to  the  Inhabitants  of  Bristol  in 
genend,  for  having  repeatedly  encouraged  my  coming  among  them 
t<j  read  Lectures  on  Experimental  Philosophy,  and  for  many  other 
Inst4inces  and  marks  of  their  Favour,  these  Six  Octavo  Volumes  are 
presented  to  the  Library  Society,  with  the  Great-est  Respect,  by 
their  most  humble  servant  the  Author,  James  Feruuson." 

BkihtuL,  Jane  lOM,  > 
1774.  I 

After  completing  his  Course  to  the  G4  subscribers,  another 
company  less  numerous  subscribed  for  a  second  (Jour.se.  The 
shoil  interval  l)etween  the  Courses  was  tilled  up  by  preparing 
for  publication  a  Tnict  on  the  Eclipses  of  the  Sun  and  Moon, 
and  in  delivering  a  |x>pular  Lecture  on  Electricity. 

An  Astronomkjal  Lfxture  on  Eclipses,  Published  at 

Bristol. — Sometime  al)out  21st  May,  he  published,  at  Bristol, 

an  Astronomical  Lecture  on  Eclipses  of  the  Sun  and  M(H>n,  the 

Darkness   at    the    Crucifixion,    and    on   the    Prophet    Daniel's 

Seventy  Weeks,  now  a  very  rare  Tract,  of  which  the  following 

is  copy : — 

3f 
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iit  that  Time,  antl  the  Vropliet  Daniere  Seventy  Weeks.  By  Janieis 
FerKus-iii.  F.R.S.  Briatul :  Printed  by  S,  Farley,  b  Cs8lle-Gre«-n. 
Price  Tw<i  Sliilliiigs." 

Abuut  tilt;  midiile  uf  June,  Fergusou  had  returned  tu  Ixiu- 
doii.  Shortly  afterwards  was  published  the  e!ffh(h  edition  of 
his  ■'  Analysis  of  a  Course  of  Lectures  on  Mechank-s,"  Ac. 
(the  title-pi^e  uf  which  is  tlie  same  as  tlfat  given  under  date 
1763). 

UuRDocH  Ferguson,  the  second  Son,  appears  to  have 
qualified  for  a  surgeon  about  the  end  of  177+.  Sixin  aft«r,  he 
left  London  and  tried  to  establish  liimBelf  in  Bury  Ht.  Edmunds. 
He  remained  tbere  about  8  months,  when,  finding  himself  un- 
successful, he  returned  t<i  London,  and  fur  some  time  resided 
with  his  father  at  No,  4  Bolt  Court,  Fleet  Street,  and  direcU-d 
his  attentiun  to  (jualifyiug  for  an  Army  Surgeun. 

Machine  for  finding  the  Weight  of  a  Body  in  any 
Latitude. — We  have  a  pencil  drawing,  by  Ferguson,  of  this 
furious  niiu;liine,  which  is  initialled  and  dated,  J.  V .  177+ 
There  is  (lu  description  appendiid  to  it.  On  referring  to  "  ( 'oin- 
inon  Pla^^'e  Buok,"  we  find  a  siniihu-  drawing  in  pt^n  and  ink. 
with  description,  wbieh  wo  give  as  under.  The  drawing  is 
designated  at  tup  iis 
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It  is  the  power  of  the  Earth's  attraction  that  causes  or  con- 
stitutes tlie  weight  of  all  bodies  ou  or  near  the  Earth's  surface ; 
and  as  this  attraction  lays  equally  strong  hold  upon  every  piir- 
ticle  of  matter,  those  bodies  which  contain  the  greater  quanti- 
ties of  matter,  nmst  be  of  so  much  the  greater  degrees  of  weight. 

Bodies  are  lighter  at  the  Equator  than  they  would  be  at  or 
near  the  Poles  of  the  Earth ;  1st,  Because  the  Earth  is  an  oblate 
Spheroid  (its  equatorial  diameter  being  longer  than  its  axis),  a 
Body  at  the  Equator  is  farther  from  the  great  seat  or  place  of 
attraction  than  it  would  be  if  carried  to  either  of  the  Poles ;  for 
attraction  decreases  in  proportion  as  the  square  of  the  distance 
increases.  And  2dly,  Because  the  centrifugal  force  of  a  body  at 
the  Equator,  in  being  carried  round  upwards  of  lOOU  miles  each 
hour,  by  the  Earth's  daily  rotation  on  its  axis ;  and  the  centri- 
fugal force  being  contrary  to  the  attractive,  diminishes  the 
weights  of  Bodies,  most  of  all  at  the  Equator.  But,  at  tlie  Poles 
there  is  no  centrifugal  force  at  all. 

A  B  C  is  a  Frame,  in  which  the  axis  of  the  wheel  D  turns,  a 
little  way,  on  a  sharp  edge,  in  the  round  hole  above  A,  like  the 
axis  of  a  common  Balance ;  and  E  is  a  thin  arc  of  brass  divided 
into  degrees,  and  third  parts  of  a  degree.  F  O  and  H  G  are 
two  small  bars  of  brass,  fixed  to  the  wheel  D,  and  joined  to- 
gether at  G,  V>y  which  contrivance,  they  make  a  Lever,  strong, 
light,  and  inflexible.  This  lever  is  just  counter-balanced  by  a 
leaden  weight  in  the  wheel  at  a.  In  the  edge  of  the  wheel  is 
a  groove,  in  which,  one  end  of  a  small  silk  cord  I  is  fixed  at  or 
near  b,  and  the  other  end  of  the  cord  is  tixed  to  a  spring  K  L, 
whose  thick  end  is  screwed  fast  to  k  I  to  the  graduated  arc  E ; 
and  M  is  a  weight  hung  on  the  end  G  of  the  Lever,  which  weight 
is  counter-balanced,  by  the  force  of  the  spring  acting  on  the 
wheel,  and  tending  to  raise  the  Lever  and  weight  by  pulling 
the  cord  I  downward. 

Now,  supposing  this  machine  to  be  in  a  Ship  at  the  E<[uator ; 
hang  the  weight  upon  the  end  of  the  Lever,  and  note  the  point 
or  degree  on  the  arc  E  at  which  the  Lever  rests.  Then  take 
off  the  weight,  and  when  the  Ship  has  sailed  into  any  great 
northern  or  southern  Latitude,  hang  on  the  weight  again,  and 
observe  how  much  lower  the  I-^ver  rests  on  the  arc  than  it  stood 
at  the  Equator,  and  write  down  the  ditference.  This  done,  lay 
as  many  grains  upon  the  top  of  the  weight  as  will  make  the 
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Lever  descend  just  as  much  more  as  is  equal  to  the  said  differ- 
ence ;  and  tlmt  number  of  grains  will  be  equal  to  what  the 
weight  M  is  heavier  (by  the  increase  of  gravity)  at  the  then 
place  of  the  Ship,  than  it  was  at  the  Equator.  As  the  axis  uf  the 
wheel  bears  on  its  sharp  edge  in  the  hole  A,  there  will  be  little 
or  no  friction  on  the  axis ;  and  therefore,  the  least  quantity 
added  to  the  weight  M  will  move  the  Lever. 

According  to  Theory,  the  weight  or  gravity  of  any  body  at 
either  of  the  Poles,  is  in  proportion  to  the  weight  or  gravity  it 
would  have  at  the  Equator  as  289  is  to  288." 

"Common  Place  Book,"  p.  120. 

The  One- Wheeled  Clock. — On  the  back  of  one  of  Fergu- 
son's papers  in  our  collection  (dated  1774),  there  is  a  pen-and- 
ink  drawing  of  a  One-wheeled  Clock.  There  is  no  description 
appended  to  it,  simply  these  few  words, — 

"  The  number  of  Wheels  in  a  Clock  reduced  to  one,  by  means  of  a 
Double  'Scapement." 

Wo  shall  give  a  copy  of  the  drawing,  and  leave  it  as  a  pn»b- 
lem  to  exercise  the  ingenuity  of  clock  and  watchmakers. 
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On  glancing  over  the  pen-and-ink  sketches  in  "Common 
Place  Book,"  we  tind  a  similar  drawing,  but  still  no  description, 
— merely  the  few  words  we  have  given  are  annexed  to  it.  (See 
"  Common  Place  Book,"  p.  127). 

•'TbePuIaeQltwB.' 


Pulse  Glass. — The  above  engraving  of  "  The  Pulse  Glass  " 
is  taken  from  the  pencil  drawing  of  it  on  the  back  of  an  auto- 
graph letter  of  Ferguson's  of  date  1774.  In  "  Common  Place 
Book,"  we  tind  a  pen-and-ink  sketch  of  it,  with  a  description, 
of  which  the  following  is  copy : — 

"  This  glass  consists  of  a  Tube  A  B,  with  the  Bulb  C  on  one 
end  of  it,  and  the  Bulb  D  on  the  other.  D  is  open  at  d  when 
the  glass  is  blown,  and  the  whole  is  filled  about  half  full  of 
water,  or  Spirits  of  Wine,  through  the  small  opening  at  ci. 
Then,  all  the  air  that  can  be  taken  out  of  the  Glass  is  taken 
out,  through  the  pirt  (/,  and  then  that  part  is  hermetically 
sealed,  under  the  Receiver  of  an  Air-Pump,  by  the  Sim*8  rays 
transmitted  through  a  burning  Glass,  which  collects  them  into 
the  focal  point  at  d,  and  so  closes  it  up  by  melting  that  part 

Then,  the  glass  is  laid  sloping  upon  the  piece  of  wood  E  F, 
in  such  a  manner,  that  wlien  the  surface  of  the  water  or  Spirits 
of  Wine  in  it  comes  to  a  level,  a  c  e  f\  the  part  h  of  the  Tul>e 
may  be  a  little  below  that  level,  and  the  fluid  spot  at  or  about 
A.  Then,  if  a  person  puts  the  ball  of  the  thumb  or  finger 
gently  upon  the  lowest  Bulb  at  C,  the  fluid  at  n  sinks  down  to 
h,  and  a  very  large  Bubble  goes  otf  from  h  towards/;  then  the 
fluid  rises  to  <t  Jigain,  and  sinks,  and  throws  off  another  Bubble 
toward/;  an<l  so  on  continually,  as  long  as  the  finger  or  thumb 
is  left  upon  C ;  and  all  the  while,  the  empty  space  from  C  to 
c  never  grows  bigger  at  one  time  than  another,  nor  the  space 
between  D  and  /  les.s.  The  same  thing  will  happen  if  the  Sun 
shines  upon  the  Bulb  C,  and  not  upon  any  other  part  of  the 
Glass. 
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The  reason  of  this  pulsation  is,  that  the  heat  of  the  Anger, 
or  thumb,  or  Sun-beams,  raises  a  vapour  or  steam  from  the  sur- 
face of  the  fluid  at  a ;  that  this  steam  presses  down  the  fluid  at 
6,  and  then  goes  off"  in  a  Bubble  to  the  other  end  /,  which  being 
colder  than  at  a,  the  steam  is  there  condensed  into  the  fluid 
again,  and  so  returns  back  fluid,  and  raises  up  the  surface  from 
the  level  of  6  to  a  again.  It  will  not  do  without  taking  the  air 
out  of  the  Glass ;  and  the  thinner  the  Tube  and  Bulbs  are,  si> 
much  the  better  does  the  Glass  perform." 

MS.  '•  Common  Place  Book,'*  p.  248. 

Analemma. — We  have  one  of  these  little  instruments,  in 
Ferguson's  autograph.  It  is  made  of  thick  card ;  and  consists  of 
two  circular  discs, — diameter  of  the  larger  one,  6  inches,  of  the 
smaller,  which  is  partly  open,  4J  inches.  They  are  connected 
by  a  pin  in  the  centre  upon  which  they  turn  ;  on  l)oth  cards  Jiro 
a  series  of  circles  and  figures,  as  also  rules  for  using  them. 
In  a  space  near  the  centre  is  inscribed,  "J.  F.,  London, 
1774."  '^' 

QuADRANT.s. — We  havc  .also,  in  Ferguson's  autograph,  and  <»f 
same  date,  two  Quadrants  cut  out  in  card.  The  sides  of  «>ach 
lespoctively,  aie  10^  and  lOJ  inches.  On  the  edge  of  the  air 
of  the  largest  one  arc  laid  down  the  90  degrees  of  the  (juadnint. 
and  numbered  10,  20,  30,  Sec,  within  which  are  the  hours  in 
Roman  chaiacters,  above  which  are  a  series  of  comi)lex  curvt'*^. 
which  rei'cr  to  the  Ecliptic  Signs,  and  over  these  are  .several 
circles,  within  which  are  the  Days  of  the  Month  and  Signs  (»t 
the  Zodiac,  resembling  the  horizon  of  a  small  glol)e.  In  tho 
interior  are  directions  for  usin^T^  it.  On  the  edge  of  the  arc  an- 
"././'.,  1774-."''^^  The  second  quadrant  is  .somewhat  similar 
in  its  appearance,  but  for  a  difl'erent  purpose.  On  the  an-  an* 
also  laid  down  the  90  degrees  of  the  quadrant,  and  numUn*! 
10,  20.  80,  Sic,  interior  to  which  are  a  double  set  of  Roman  ht>in> 
al)ov(^  these  hours  are  a  series  of  curves  n^ferring  to  the  lati- 
tude, &c.,  over  which  are  written  directi(ms  for  u.se.     At  t4»p  i\u- 

2^s  I'Vipison  annoars  to  havo  ma<lo  several  of  thesf  Analt»nima.«»  tnith->^!rtplii- 
i»i()j<  rtion  of  tlic  Splurr  up*)?!  the  plane  of  the  M«Mitliaii);  th»'io  i<  otu-  iii  tli'- 
Aluscmu  of  P>anff.  nnotljer  in  a  lo.»s«'  «(>?Hlitioii  in  hig  ''('oinmon  rift«'»'  h'»"k 

2s«>  Tlierc  is  ono  oxaetly  the  saino  a.s  this  in  tho  Musoum  at  Banff. 
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laid  (lowD  the  Days  of  the  Montli  and  Sun's  Declination.  Each 
<]iiadrant  has  »ight8  at  top,  formed  by  cutting  into  the  card, 
leaving  part  to  act  as  a  hinge  to  keep  them  standing  out,  dur- 
ing an  observation.  In  a  small  space  within  the  arc  of  90 
degrees  is  inscribed,  "J.  Ferguson,  London,  1774." '-'*'" 

1775. 

Astronomical  Rotula  and  Tract. — AlK>ut  the  beginning 
of  the  year  1775  were  republished  the  Astronomical  Rotula,  find 
the  small  octavo  Tract  of  IG  pages.  The  price  of  the  Rotula 
and  the  descriptive  Tract  was  5s.  Gd.  The  following  is  a  copy  of 
the  title-page  of  this  Tract : — 

**  The  Description  and  Um?  of  the  Astronomical  Rotula,  Showing; 
the  Change  and  Age  of  the  Moon,  the  Motions  and  Places  of  the 
»Sun,  Moon,  and  Nodes  in  the  Elcliptic;  with  the  Times  and  Phanes 
of  all  the  Solar  and  Lunar  Elclipsea.  By  James  Ferguson,  F.R.S. 
Ijondon  :  Printed  in  the  vear  mdcx'lxxv.'* 

As  previously  mentioned,  these  Rotula*  and  Tracts  have  l)oen 
long  out  of  print,  and  are  now  very  scarce.  We  have  a  copy  of 
one  rotula,  and  also  several  copies  of  the  Tracts,  which  we  pur- 
chased some  years  ago  at  an  old  book  and  print  shoj)  in  London. 

Revival  of  the  "Astronomical  CHRONOLO(iY," — Contro- 
versy BETWEEN  Ferguson  and  the  Reverend  J.  Kennedy. 
— In  the  year  1702,  Kennedy  published  his  "  dynipUte  Systevi 
of  Astrononiical  Cbroiwlogy  Unfoltlivg  the  Sci^iptvres"  In 
the  months  of  May,  June,  and  Noveml)er,  17()3,  Ferguson  at- 
tacked several  portions  of  this  work  in  the  "  Critical  Review," 
after  which  latter  date  nothing  more  was  heard  until  March  in 
1775,  when  Kennedy,  after  a  silence  of  twelve  years,  came  again 
before  the  public  in  a  pamphlet,  which,  with  its  apj>endix,  ex- 
tended to  94  octavo  pages.  The  following  is  a  copy  of  its  title- 
page  :— 

**  An  Explanation  and  Proof  of  *  the  ComplrU  Systfjn  of  AAtrono- 
mical  Chronology^  nn/olding  the  SiTiplurra.'  In  which  the  Truth 
and  Reaijty  of  the  Orioinal  Luni-Solar  Radix  in  elearly  and 
fully  a«certaineil ;  firnt  hy  (/alculations  a  F^riori ;  then  i'ontinned,  to 
the  minutest  Exactness,  by  ( 'aliidations  a  Posteriori,  throujrh  an 

M7  The  Into  Drauc  Walker,  Ejmj.,  so  often  mentioned,  hail  also  a  niiadrant  si 
niilar  to  this.    We  may  here  note  thut  we  piinliase'l  the  Analemma  ana  <^ua<lnuits 
from  a  party  in  the  north  who  had  received  them  from  Miss  Wilsfm  of  Keith, 
the  duu^htfi  of  a  hroth«'r  of  Mrs.  Ferguson. 


416  EXTENDED  MEMOIR  OF 

extenftive  interval  of  5800  years.  In  a  Series  of  Letters  Addressed 
to  Mr.  James  Ferguson,  Author  of  A  Treatise  of  AstroDomy  upon 
Sir  Iscuic  Ntivton^s  Principles  of  Philosophy.  {Magna  est  ventas, 
et  prevalebit)  By  the  Rev.  John  Kennedy,  Rector  of  Bradley,  in 
Derbyshire,  and  Author  of  the  Complete  System  of  Astronomical 
Chronology  Unfolding  the  Scriptures.     London  :  mdcclxxv."  ***** 

We  think  auy  impartial  reader,  after  a  perusal  of  this  pro- 
duction, will  be  of  opinion  that,  like  the  author's  "  Examination 
of  Mr  Ferguson's  Remarks,"  published  in  the  Critical  Review, 
May  1763,  it  exhibits  a  pretty  considerable  amount  of  ignorance, 
arrogance,  and  petulance ;  but  in  charity  let  it  be  borne  in  mind, 
Mr.  Kennedy  was  now  on  the  verge  of  fourscore  years. 

The  first  part  of  Kennedy's  present  pamphlet,  "  Explanation 
AND  Proof,"  &c.,  consists  of  four  long  letters  on  some  sections 
of  Ferguson's  Astronomy;  on  Ferguson's  Mean  length  of  the 
Solar  Year  and  Lunation  Period ;  on  the  1st  year  of  the  Mosaic 
Creation ;  on  Ferguson's  Astronomical  Tables ;  on  the  Calcula- 
tion of  Ancient  Eclipses  by  Ferguson's  data,  &c. ;  and  as  a  mat- 
ter of  course,  Kennedy,  after  eocamining  these  subjects  in  bis 
own  peculiar  way,  finds,  to  his  own  satisfaction,  that  his  "  Astro- 
nomical Chronology  "  is  right,  and  Ferguson's  Astronomy  wrong. 
The  four  letters  t«ako  up  45  pages  of  the  ''  Exain'niaiMt  ;^' 
then  follows : — 

An  Appendix  to  the  Foregoing  Letters,  containing  a 
Review  of  Mr  Ferguson's  Remarks  upon  the  Astronomical 
Part  of  my  System  of  Chronology.  (See  the  Critical  Review 
for  May,  June,  and  November,  1763). 

This  Appendix  occupies  49  pages  of  the  publication — is  full 
of  astronomical  periods,  tables,  and  calculations — and  alM>iiiul> 
with  cavil  and  puerile  criticism. 

It  may  be  here  noticed  that  Kennedy  does  not  commenrt*  his 
series  of  letters  with  "Dear  Sir''  or  "  *S/r,"  but  sneerin<dv  witli 
"  Old  Fi'iemlJ'  and  concludes  it  with  '*  Your  ohi  ftequn'n\i*ntn 
(1)1(1   nrJl-ti'ishcr,  John  Kei)ne(hjy     The   "Appendix"   also 

'.'S8  Ktnucdy  <liit«'s  his  jiainnlilet  "October  11th,  1774."  In  our  ropy,  s.,!;:- 
former  jiossi'ssor  of  tlio  j»aini»nlet  ha.s  written  under  this  <lat<',  **  if  trtis  'A/'*  * 
nrnrf/rif,  Sfpf.  '11  th,  1774."  The  •*  Explanation  and  Proofs"  do  not  apf^-ar  t  • 
liavo  been  puMi.she<l  until  Fehnuu-y,  1775.  A  copy,  part  of  Letter  1st  of  **  t'l 
pinna  f  ion  and  Proofs"  in  MS.,  ap]>ears  to  h.ave  been  sent  to  Ferpus«»n  by  a /"•"'' ■ 
man  fn)in  Kennedy,  f<»r  prefixed  to  the  ])rinted  letter  in  our  copy  of  tlie  |»;uijph'i»  t 
we  find  written,  **  This  Idtrr  (v^arlif)  was  Ufl  with  Mr.  Penjtison  by  a  /ir'-u 
srrravt  with  as  much  rudeness  as  if  hr  had.  been  vndrr  Kcnnedy^s  tuitum  all  his 
life,'' — evidently  written  by  one  of  Ferguson's  friends. 
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begins  with  "  Old  Fnciidl'  but,  in  concluding  it,  he  has  forgotten 
to  assure  Ferguson  that  he  was  his  "  well-wisher,"  simply  ending 
it  with  the  initials  "  J.  K." 

Immediately  after  the  appearance  of  Kennedy's  pamphlet, 
Ferguson  made  a  reply  in  print  The  first  of  these  letters 
is  short,  consisting  of  only  four  pages;  the  second  letter 
occupies  28  pages  octavo.  Under  date  1763,  notice  is  taken  of 
this  "Astronomical  Chronology"  controversy,  and  quotations 
given  from  these  letters.  To  meet  the  "  carpimja  and  warp- 
iiiga"  in  Kennedy's  " ExpUmvatlon  and  Proof]''  just  published 
(March,  1775) — cavils  reproduced  in  great  part  from  his  pam- 
phlet of  1763,  Ferguson  conceived  that  although  twelve  years 
had  elapsed  since  the  controversy  was  closed,  the  proper 
answer  was  still  the  same  as  he  had  given  in  the  Critical 
Review  in  1763;  and  he  accordingly  reprinted  the  article 
from  this  paper  in  the  form  of  a  pamphlet  of  28  pages,  pre- 
facing it  with  the  first  letter  of  4  pages.  Both  these  were 
issued  at  same  time,  under  one  cover,  about  the  beginning  of 
March,  1775. 

As  it  would  be  tedious  and  uninteresting  to  quote  from  Ken- 
nedy s  sophistical  pamphlet,  the  *  Explanation,"  it  will  be  suffi- 
cient to  give  the  first  letter  of  four  pages  entire,  with  copious 
extracts  from  LETTER  II.  The  following  is  copy  of  the  title- 
pages  to  these  LETTERS  : — 

"Two  Letters  to  the  Rev.  Mr.  John  Kennedy,  containing  An 
Account  of  many  Mistakes  in  the  Astronomical  Part  of  his 
Scriptural  Chronology.  And  his  Abusive  Treatment  of  Astronomi- 
cal Authors.  By  James  Ferguson,  F.R.S.  London :  Printed  for 
T.  Cadell  in  the  Strand,     mdcclxxv." 

Letter  1. 

"  To  the  Reverend  John  Kennedv. 

Reverend  Sir, 

You  know,  tliat  in  the  Critical  Review  for  May  and 
June  A.D.  1763,  I  gave  some  account  of  your  System  of  Chronoloyy  Unfold- 
ing the  Scriptures.  But  although  in  that  Account,  I  adhered  strictly  to  the 
truth,  it  appeared  by  a  small  pamphlet  you  published  soon  after  that  I  had 
incurred  your  high  displeasure.  And  in  order  to  avoid  all  further  diBputes 
between  us  about  astronomical  matters,  in  some  months  afterwards  (Nov. 
1763)  I  addressed  a  letter  to  you  in  the  Critical  Review ;  of  which,  I  have 
found  that  you  have  taken  no  notice  of  in  print. 

But  now  it  seems  you  want  to  revive  tlie  old  afiair  (of  1763)  between  us; 

3g 


418  EXTENDED  MEMOIR  OF 

for,  in  the  preface  to  your  Letters  to  the  Reverend  Dr.  Blair,  '^^  printed  in 
the  year  1773  (which  I  never  heard  of  till  a  few  months  ago  when  they  fell 
accidentally  into  my  hands),  you  cliai^ged  me  with  having  found  an  eclipse  of 
the  Moon,  in  the  year  before  Christ,  201,  two  days  before  the  Moon  was  full; 
and  with  having  miscalculated  the  days  of  all  the  eclipses  on  record  before 
the  Christian  JErdj  besides  having  been  guilty  of  many  other  *  enonnous 
errors '  in  my  tables  and  calculations.  You  have  likewise  asserted  (in  the 
same  preface)  that  I  am  *  an  illiterate  and  incompetent  judge; '  and  that,  if 
there  had  been  a  Ceiisirr  Tabidarum  among  us,  *  all  my  solar  and  lunar  tables, 
without  exception,  would  have  been  interdicted,  as  unfit  for  common  use.' 
You,  Sir,  have  set  yourself  up  for  this  Censor  TaJbularuin ;  for  you  have  also 
said,  in  the  same  preface,  that  if  a  proficient  was  to  calcubite,  even  by  Meter's 
Tables  (although,  by-  the-bye,  they  were  never  found  to  differ  one  minute  of 
time  from  observation),  he  would  find  that  they  are  no  solar  or  lunar  tables 
at  all.  A  very  fine  compliment  to  the  government  under  which  you  live,  for 
having  given  Meyer's  widow  such  a  large  sum  for  these  tiibles  in  manuscript; 
and  to  our  Astronomer-royal,  for  CiUculating  the  Nautical  Ephemeris  from 
them,  for  finding  the  Longitude.-^^ 

You  may  abuse  me  as  much  as  you  please ;  but,  however  illiterate  you  take 
me  to  be,  I  believe  I  know  the  meaning  of  the  few  Hebrew  words  at  the  bot- 
tom of  this  pjvge ;  which  I  need  not  explain  to  you,  who  are  a  good  Hebrew 
scholar,  and  too  well  acquainted  with  your  Bible  to  be  at  any  loss  where  to 
find  them.  And,  as  many  who  read  this  may  be  quite  ignorant  of  the  Hebrew 
language,  I  shall  neither  give  the  English  meaning  of  them,  nor  direct  where 
to  find  them ;  because  I  would  not  willingly  raise  a  general  laugh  against 
you.-'^i 

Tho  whole  reason  for  your  finding  fault  with  my  solar  and  lunar  tables  is, 
that  thov  do  not  a;'ree  with  vour  calculations  for  ancient  times  or  eveni>. 
Indeed  it  would  be  a  great  wonder  if  they  did;  for  they  are  founded  upon 
astronomical  observations,  whereas  the  whole  basis  of  youi-s  is  only  an  ju*- 
sunied  hypothesis,  which  you  c^ill  Momic  princi]tl*j<,  and  whereby  y(»u  pre- 
tend to  have  found  out  in  what  year  of  the  Julian  ])eriod  the  world  was 

-^^i'  Tlic  Rev.  Dr.  IMair,  l'n!V»endary  of  Westminster,  publish'.*<l,  in  IT'^i  •» 
Chronological  work,  which  Mr.  Kennedy  at  once  atta«k»'«l  in  a  .vries  •»!  Nm. 
Ltttcrs  addrcvsscd  to  Dr.  Blair.  In  his  nrefaee  t<>  tlicni  hr  vilified  Ker^- 
son,  which  Ferguson  here  notices.  Dr.  Blair  |»aid  no  attention  to  K«'nned\  "•' 
letters,  at  which  Kennedy  e.xitressed  himself  a-s  neglected,  and  iM-niouri'.  iii> 
iatc. 

-!♦•'  Tobias  Meyer,  the  eminent  astronomical  calculator,  died  in  17f>*2,  a^^'d  -il* 
His  widow  reccivetl  i..'i,U(K>  Ironi  Government,  being  part  «»f  the  .•»um  \%hi<lrtljc> 
ha«l  oU'ercd  to  discover  the  longitude  within  certain  limits. 

■I'.n  ♦*  The  iew  Ileltrew  words  at  the  bottom  of  the  l»age  "  bring  ont  Kit^^uv.ii 
in  a  new  light — it  shows  that  (he  sedate  astnuioinrr  had  some  hiuntuir  in  hiin- 
that  he  could  <lo  a  smart  thing  in  a  very  «iuiet  way,  and  in  this  (iise  in  a  \»ay 
which  he  knew  to  h»*  the  best  h)r  arousing  jmblic  curiosity  t«»  the  meaning  «>i  th** 
cabalistic  letters.  The  few  Hihrrrr  ironis  whi(  h  Ferguson  has  nt  the  U>tt«»m  "f 
his  page  are 

That  is,  *'  A  nsirrr  not  a  fool  inrordi/uj  to  hi^  folhj^  kat  thou  also  hr  Iih-  unt^  hin»." 
Froverbs  2(3  <'ha]».  4  ver. 
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created.  A  thing  that  not  only  Moses  and  the  pn)phet8  have  been  silent 
.about,  but  even  our  Saviour  and  his  apostles  also ;  luid  consequently  a  thing 
that  no  man  now  can  know,  without  an  immediate  revelation  from  Heaven, 
which  we  are  not  to  expect.  And  the  late  Reverend  Mr.  Bowen  of  Bristol 
has  plainly  shown  that  by  calculating  ui)on  principles  similar  to  yours,  ho 
can  prove  the  date  of  the  creation  to  be  as  many  years  before  or  after  your 
date  thereof  as  he  pleases :  of  which  he  has  given  Examples  in  the  Christian  s 
Magazine  several  years  ago.  Indeed  I  am  glad  that  you  have  condemned  my 
tables ;  for,  if  you  had  commended  them,  they  must  have  agreed  with  your 
calculations ;  and  then  the  merest  dabbler  in  astronomy  could  have  proved 
them  to  be  false. 

In  your  Scripture  Chronology  you  have  taken  a  figure  from  my  Book  on 
Astronomy,  and  there  you  insinuate  that  I  had  meant  by  it  to  amuse  or  de- 
ceive the  unwary  learner.  But,  in  a  jiamphlet  which  you  published  soon 
after,  you  inserted  the  same  figure :  there  you  applauded  it,  and  said  it  was 
taken  from  Dr.  Long :  although  the  doctor  has  no  such  figure  in  his  book. 
This,  I  remember,  was  taken  notice  of  by  the  Reviewers,  who  called  upon  you 
to  show  from  which  plate  of  the  doctor's  Astronomy  you  copied  that  figun*, 
and  in  what  jKirt  of  the  book  he  describes  it:  but  you  never  compliwl  with 
their  desire — for  this  g^nl  reason,  that  you  could  not. 

With  respect  to  the  number  of  people  who  can  read  and  judge  a  single 
Critical  Review  can  fall  only  into  the  hands  of  few  persons ;  and  most  of 
those  who  have  read  my  above-mentioned  letter  to  you  therein  may  probably 
have  forgot  it  at  this  distance  of  time.  I  therefore  now  think  proper  to  pub- 
lish it^  with  some  additional  notes,  subjoining  it  to  this,  as  a  full  answer  to 
all  you  liave  hitherto  written  or  ever  can  write  against  me.  I  know,  you  did 
not  like  it  at  first,  and  if  you  dislike  it  still,  you  must  tliank  yoiu-self  for  its 
second  appearance,  which  is  entirely  owing  to  what  you  have  mentioned  con- 
cerning me  (about  the  eclipse)  in  the  preface  t-o  your  I^etters  to  Dr.  Blair. 

I  am, 

Rkvkrend  Sir, 

Your  humble  servant, 

JaMKH  FKIHiUSON.' 

The  followiiifj  are  extracts  from 

Letter  II. 

(First  printed  in  the  (-ritical  Review,  Nov.  \7(V,i). 

Reprinted,  March  177"). 

"  To  the  Reverend  Mr.  Kennedv. 
Rkverknd  Sir, 

As  the  printer  of  the  Critical  Review  for  the  month 
of  May,  1763,  found  my  i»ji|ier  containing  the  remarks  on  the  a.stn>nomical 
pjirt  of  your  System  of  Chronolog\',  too  long  t«)  be  all  in-^erted  in  the  R<'view 
for  tliat  month,  and  promised  to  conclude  it  in  his  next,  which  he  aciy»rdingly 
<lid ;  it  was  reas<mable  to  suppose  that  you  would  have  deferred  your  exami- 
nation of  these  remarks  till  the  Review  for  June  was  pubUshed,  that  ytni 
might  have  had  an  opjxirtunity  of  examining,  and,  if  you  could,  of  refuting 
them  all  at  once. 
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But,  it  seems,  this  was  more  than  you  had  patience  to  wait  for,  and  there- 
fore you  thought  proper  to  attack  one  half  of  my  paper  before  you  had  read 
the  whole  of  it ;  which,  in  the  opinion  of  the  candid,  will  not,  perhaps,  be 
deemed  very  fair  on  your  side. 

As  I  expected  you  would  likewise  examine  the  second  part,  I  have  now 
waited  three  months  for  what  you  had  further  to  say,  that  I  might  at  once 
reply  to  the  whole. 

But  as  you  have  disappointed  me  in  this,  I  shall  reply  to  what  you  have 
published  in  relation  to  the  first  part  (so  far  as  it  requires  a  reply),  and  give 
myself  no  further  trouble  about  anything  you  may  chuse  to  write  against  me 
for  the  future ;  unless  I  find  reason  to  alter  my  present  opmion."  ♦ 

Letter  2d  to  Kennedy,  pp.  5,  6. 

Here  Ferguson,  by  an  asterisk,  refers  to  a  foot  note,  which 
shows,  that  between  1763  and  1775,  Kennedy  had  been  using 
endeavours  to  bring  Ferguson's  works  into  disrepute, — the  foot 
note  in  question  says, 

'*  And  now  I  think  I  have  very  good  reason,  because,  in  the  preface 
to  his  Letters  to  Dr.  Blair,  he  has  endeavoured,  as  far  as  he  could, 
to  put  an  end  to  the  sale  of  my  Astronomy,  Tables  and  Tracts,  &c., 
at  once.  But  this  gives  Mr.  Cadell  no  concern,  who  has  bought 
the  copyright  of  them  all.'' 

Letter  2d  to  Kennedy,  p.  6. 

*  *  »  #  ♦ 

Further  on  in  this  letter 

"The  question  between  us  is,  whether  you,  or  anylK)dy  else, 
can  calculate  the  true  times  of  new  and  full  moons  and  eclipses 
V)y  your  tables,  which  you  praise  so  liighly,  Jis  well  as  you  see 
astronomers  do  by  theirs,  which  you  altogether  condemn  ?  This, 
Sir,  you  know,  can  never  be  done  by  your  tables,  either  with 
eqiuitions  or  without  them.  And  therefore,  however  useful 
your  book  may  be  to  the  mere  chronologer,  and  however  exiictly 
your  boasted  coincidences  may  (or  rather,  indeed  must)  agrt^* 
with  the  principles  upon  which  you  have  constructed  these 
tables,  and  may  thereby  dazzle  and  deceive  the  superficial 
scholar,  and  conceal  from  him  the  imposture  of  your  method, 
you  can  never  deceive  any  one  who  is  but  tolerably  qualitied^t** 
judge  of  these  matters."  '^^'^ 

*2i»i  'Pliis  is  somewhat  strong  languago,  but  it  must  be  borin»  in  mind  that  K«n- 
xmAy  wjLS  the  aggressor  in  this  waj%  in  not  nuTiIy  strong  language,  but  in  in- 
solence, and  this  retort  by  Ferguson  is  asjusttus  it  was  necessary.  He  had,  il 
appears,  an  awkwanl  predilection  for  calling  things  by  llieir  projxT  nunuN 
"  Kennedy's  Tables  and  Calculations  were  an  im|»osture," — the  bax*  is  suyfKvti- 
Hon;  and  consecjuently,  **an  imaginary  starting  point  will  terminate  iu  imugm- 
ary  results/'  Kennedy  appears  to  have  keenly  felt  Fei^M)u'8  remark  u  to  the 
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**  Toward  the  end  of  your  Candid  Examhuitivn  of  ray  re- 
marks, you  tell  me  what  is  very  true ;  namely,  that  if  I  take  an 
attentive  view  of  your  calculations,  I  shall  find  no  appearance, 
or  specification,  of  any  radix  at  all,  which,  you  say,  is  such  a 
paradox  as  I  shall  never  be  able  to  solve,  unless  I  can  cordially, 
and  with  some  degree  of  faith  too,  follow  your  directions,  which 
are  comprehended  in  these  three  words.  Search  tlie  Scriptures. 

But  since  your  Mosaic  principles  are,  that  the  moon  was  full 
u|>on  the  third  day  of  the  creation- week,  just  24  hours  before 
the  Sun  was  created  to  enlighten  her;  that  the  fouHh  day  of 
the  original  week  was  the  sixteenth  day  of  the  original  month."  * 

Ferguson  has  an  asterisk  here,  referring  to  the  following  foot 
note : — 

"  *  As  we  never  Iieurd  that  there  were  days  or  nights  before  the 
world  was  created,  Qnery,  whence  does  Mr.  Kennedy  fetch  those 
fifteen  davs  which  preceded  the  fourth  dav  of  the  ori^nal  or  first 
week?"  *(J.  F.) 

He  then  proceeds, 

"  And  that,  on  the  noon  of  the  fouiih  day,  the  sun  was  created 
upon  the  first  point  of  Libra,  whicli  was  then  vertical  to  a  point 
in  a  meridian  in  the  Great  South  Sea,  15G  degrees  west  of 
Greenwich ;  '^^^  and  th«at  you  have  been  able,  from  these  prin- 

iinposture  of  his  inethod.  In  the  apTiondix  to  "  Explanation  and  Proofs,"  he  taken 
notice  of  it  as  follows: — **  Pray  Mr.  Critical  Examiner,  what  cjin  you  possibly 
mean  by  tlie  im})osture.  of  my  method  1  such  vilifying,  reproachful,  and  degrading 
terms  call  aloud  for  a  justifying  comment,  and  by  these  presents  I  publickly  de- 
mand it,  and  expect  to  see  it  in  your  next  '  Critical  Review  '  (Kennedy's  **  Ex- 
pfanation  awl  Proof  A])pt>n(lix,  p.  84).  No  retraction  of  course  was  made  by 
Ferguson ;  he  simply  gave  utterance  to  what  was  tnie  and  well  known.  Kennedy, 
a  great  master  in  tliu  art  of  wounding  the  feelings,  winces  when  ho  is  himself 
touched  a  little  in  that  way — he  never  retracted  any  of  his  **  vilifying  *'  expres- 
sions regarding  Ferguson,  bat  he  expects  Ferguson  to  retract  and  a]K)logize  for 
his  retort!  A  fonner  possessor  of  our  copy  of  Kennedy's  "  Explanation  and  Proof" 
has  written  on  the  margin  of  it  several  remarks  not  very  complimentary  to  Ken- 
ntnly.  We  shall  quote  one, — p.  26,  on  margin  at  foot,  we  find,  **  If  Kennedy's 
ignorance  of  astronomy  had  not  shone  forth  in  every  fine  he  writes  we  should  have 
only  branded  him  as  an  ludicrous  lyar^  as  it  iSj  call  it  by  what  you  \oHl, "  Pretty 
severe  this ;  but  as  this  was  never  before  published,  being  only  a  private  noting, 
it,  along  with  what  follows,  shows  that  tne  current  of  opinion  was  against  Ken- 
ne<ly ;  in  fact,  he  had  not  a  single  supporter — everyone  was  against  him — news- 
])aperM,  magazines,  ami  the  public  voice,  cried  him  down,  but  he  heeded  not. 

^  Ferguson,  in  a  foot  note,  remarks,  that  "  He  places  his  original,  or  fiist 
meridian,  in  the  Great  South  Sea,  156  dejpees  west  of  Greenwich — a  mere  as- 
sumption, to  make  it  agree  with  his  numencal  measures  ;  and  one  would  wonder 
why  he  did  not  rather  place  his  first  meridian  in  Paradise,  and  adapt  his  numeri- 
cal measures  to  answer  thereto ;  which  would  at  least  have  apjiearca  more  natural 
than  to  have  put  it  almost  opposite  to  the  river  Enphrates,  wliich  is  still  in  being, 
and  which  Moses  says,  was  one  of  the  rivers  of  fe<ien." — (J.  F.) 


422  EXTENDED  MEMOIR  OF 

ciples,  aiid  the  farther  assistance  of  the  Pentateuch,  to  deduce 
tliat  the  precise  length  of  a  mean  lunation  is  29  days  12  hours 
44  minutes  1  second  45  thirds,  and  that  the  precise  length  of 
the  solar  tropical  year  is  3()5  days  5  hours  49  minutea*^ 

Unluckily  for  these  principles,  I  happened  to  remember  that 
Moses  says,  that  both  the  Sun  and  Moon  were  created  on  the 
foiitth  day  of  the  original  week,  without  mentioning  whether 
the  moon  wtis  then  new  or  full,  or  over  what  meridian  or  meri- 
dians these  two  lumi names  were  created  (for  his  calling  the 


2»4  Kegaixling  tho  true  mean  lengths  of  the  tropical  year  and  of  a  lunation, 
notice  ha-s  already  been  taken ;  (see  notes  239,  240,  pp.  275,  276) — the  year  con- 
sists of  365  d.  5  h.  48  ni.  51  6  s. ;  and  a  lunation,  29  d.  12  h.  44  in.  2-87  s. 

In  Ferguw^n's  MS.  **  Common  Place  I^ook  "  there  is  a  humorous  memorandum 
by  him  on  Kennedy's  absnrd  method  for  determining  the  length  of  the  year.  It 
was  never  published.     The  following  is  copy  of  it  :  — 

*'  The  true  length  of  the  Solar  tropical  year  determined  by  Scrii»ture  data, 
in  imitation  of  the  Reverend  John  Kennedy. 

Put  3  =  the  Hutchinsonian  Elohim,  the  first  in  order,  '\ 

6  =  the  Hexameron,  the  second  in  order,  >in  respect  of  tinu-. 

5  =  the  Pentateuch,  the  third  in  onler,  } 


It 


305  =  the  position  altered  =  the  years  of  Enoch's  Life  :=  the  days  in  a  y»*ar. 

Now  for  the  Odd  Hours. 

Divide  305  by  70  =  Anni  a-tatis  huniaiue. 
70)305(5  hours. 
350 

15 
For  the  minutes, 

Cube  th«^  number  15,  then  add  the  number  of  Books  of  Muses,  both  to  the  unit* 
ami  tens  of  the  (-ube  number,  and  divide  by  7*'  as  l>ef<)re. 

15X15X15  =  3375 

55 

70)3430(4i*  minutes. 
280 


630 

030 
There  bein»<  no  remainder,  'tis  plain  that  tlie  y«*ar  t;an  neither  exeeetl  n»>r  fall 
.short  of  'M\rf  d.  5  h.  41>  m.,  wliieh  is  Mr.  Kennetly's  true  Shanah  or  S«dar  n-voln 
tion."  MS.  "Common  Place  Book,"  on  a  snudl  half  sheet  t)f  paper  fastened  in 
between  ])ages  70  and  71.  As  it  is  not  on  a  page  of  the  book,  it  is  likely  th.i: 
Ferijuson  may  have  ( arried  it  alxmt  in  his  jK^rket-book,  to  show  to  his  Iritrid-*  ;i> 
a  (piiet  joke. 

In  this  ilhtstrofioH,  the  tii-st  figure,  3,  is  put  tlown  as  U-ing  e<jual  t<»  **rAr- 
lliitrhiiisiniian  Ehhim — I hr  first  in  orthr."  'VKx-i  is  a  hit  by  Ferguson  on  th*- 
"  Hutehiusonians. "  of  which  he  had  a  very  iudifierenl  (»pinion.  In  alluding  to 
this  botly  in  his  "Common  Plaie  PxMik,"  ji.  5,  he  .Siiys,  '*  The  HutrhintntniitnA  »/.• 
indrrd  da  mil  Sir  /sttac  Xrtrfon^  but  frrrijtmr  ir/nt  attfHJji  to  dnnonstrotirr  tro'h, 
ulitn"  that  thfii  nn'  thr  most  vrrong-hradrd  s*'l  of  people  ujton  ths/acf  of  thf  Earthy 
rfijaniiiKj  neither  Reason  nor  Uenvfnst  ration" 
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moon  a  luiniiiury  -'*•'•''  is  no  deinonstrjitioii  to  me  that  slie  was 
created  full),  and  that  he  lias  said  as  little  either  ahout  the  pre- 
cise length  of  a  year  or  of  a  lunation ;  and  therefore,  I  luul  too 
little  fit  if h  in  Mr.  Kennedy's  directions  to  induce  me  to  search 
the  Scrijdiircfi  tor  what  I  was  preccmvinced  I  should  never  be 
able  to  find  in  them ;  and  so  l)e«(an  to  tliink  that,  instead  of  a 
true  MoHfiic   radix,    he    had    got   a    windmill    in    his    head." 

(Pp.  1-2,  13). 

#  *  ♦  #  # 

"  I  sup|)ose  you  remember  very  well  that  you  tohl  me,  some 
years  ago,  you  would  not  Itjt  me  know  the  measure  or  length  of 
your  Mosaic  lunation,  because  you  wjts  sure  that  if  yow  did,  I 
wo\dd  correct  all  my  lunar  tabU's  by  it,  but  that  you  wo\dd  soon 
publish  it  in  a  book  which  would  surprise  the  world,  and  that 
yow  would  try  your  Mosaic  lunation  by  some  well- vouched 
ancient  eclipses,  the  times  of  which  were  distinguished  by  such 
sure  characteristics,  that  we  would  be  at  no  loss  alnnit  them. 
But  you  then  told  me  that  eclipses  were  no  jjiirt  of  your  doc- 
trine ;  and  yet  it  seems  they  now  are ;  for,  in  your  own  way,  you 

have  calcidated  several  of  them  in  your  book."     (Pp.  13,  14). 

***** 

"  1  often  desired   vou  to  calculate  the  time  of  full  uummi  in 

ft' 

September,  the  year  before  L'hrist  liOl,  from  your  own  iium- 
bers,  and  to  let  me  have  it  under  vo\u*  hand ;  but  this  wius  a 
recjuest  you  never  thought  proper  to  comply  with,  although  I 
never  ilenied  vou  any  cafcidation  vou  asked  for.  But  I  was 
not  cmniing  to  catch  you  by  guile,  as  you  have  since  owned,  you 
did  me. 

As  to  the  mistake  in  one  of  my  calculations,  in  a  letter  which 
I  sent  you  /<>////  atjo,  and  of  which  you  have  nou\  with  inex- 
pressible J4)y,  in  the  10th  page  of  your  Ctnidiil  Kj'arninntion, 
declared  m(»  to  be  the  author, — this  wius  not  very  fair,  in  print, 
to  expose  a  mistake  in  a  letter  of  correspondence  which  wtus 
never  print<!d.  You  have  dt>ne  all  in  your  power  to  ex|>ose  me 
for  it;  you  make  the  most  of  it  you  can.  A  mistake  it  was; 
and  I  am   nt>t  like  you,  for  I  <lo  not   pretend  to  l>e  inftdlible 

290  Tli(.  foot  note  in  (incstion  ssiyM,  **  It  is  surpri^iiMi;  to  think  how,  in  nnr  Kng- 
lish  tmnslation  of  the  hihle  ((i(>n.  c.  i.,  v.  lt>),  the  Snn  and  Moon  shonhl  have 
Wen  calltMl  two  ijrrat  Jiijhts^  siM>ing  XXut  original  ij-  n"iK'2rT.  whi«'h  si^nifns  lumhi- 
(tn>»^  not  Ufjhts.  iiK  (V.  3)  Kignitics  //<////,  and  liK'arT  w.  Irt)  signifies  a  hnnin- 
orif  or  iiistrumrtit  lor  conveyinp  thi?  light. — .1.  F.  "     \Lv\.  "id,  |».  VM. 
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either  in  constructing  tables  of  my  own,  or  in  computing  from 
those  of  others.  You  know  full  well,  that  my  beginning  a 
literary  correspondence  with  you  was  solely  owing  to  the  request 
of  a  gentleman  of  distinction,  who  is  now  dead.^^  But  is  it 
possible  for  you  to  imagine  that  there  should  be  no  errors  in 
the  many  letters  and  calculations  which  I  sent  you,  and  which 
I  could  seldom  spare  time  to  examine,  on  account  of  my  busi- 
ness, on  which  my  family's  bread  depended  ?  *^  If  you  have  pre- 
served all  the  rest  of  my  letters,  you  are  welcome  to  print  ever}' 
one  of  them,  provided  you  also  print  the  copies  of  yours  to 
which  they  are  answers ;  and  so  to  complete  the  sweet  revenge 
which  you  think  you  have  thus  begun  in  your  examination  of 
my  remarks  on  the  unastronomical  part  of  your  6yst«m, 

You  tell  me,  in  that  little  pamphlet,  that  the  last  lunar  tables 
which  I  published  are  different  from  the  first ;  and  therc»fore. 
you  say  I  am  '  tossed  about  with  every  blast  of  doctrine,  adopt- 
ing one  measure  to-day  and  another  to-morrow.' 

Tossed  about  with  every  blast  of  dtxjtrine!  No,  Sir;  for, 
notwithstanding  all  the  violent  and  most  magisterial  bla^t^s  of 
your  doctrine,  which,  I  daresay,  you  take  to  be  8im\c  di>ctrine, 
I  am  so  far  from  being  tossed  about  as  not  to  be  in  the  Irast 
shaken  thereby;  nor  has  all  your  dust  been  able  to  hurt,  much 
less  to  blind,  my  eves. 

I  own  that  my  last  astronomical  tables  are  not  exactly  tlit- 
same  with  the  first ;  for  I  am  never  ashamed  to  mend  or  improve 
anything  I  have  formerly  done;  and  am  obliged  to  every  one 
who  assists  me  with  proper  advice  and  materials  for  that  pur- 
j)ose.  I  do  not  pretend  that  these  tables  are  yet  |H-rfect,  nor 
that  they  can  be  brousfht  to  such  a  mathematical  de«rree  of 
exactness  as  you  assert  that  all  your  tables  and  calculations  are 
And  therefore  I  must  be  content  with  what  improvements  1  can 
make  from  time  to  time,  from  the  observations  of  astronomer> : 
for  Moses  has  given  me  no  assistance  at  all  in  these  matters. 

But  you  are  a  perfect  man  in  all  these  things.  Your  measure> 
of  years,  hmations,  sidereal  and  solar  days,  are  all  so  muth*  imit't- 

•29fi  TliPi  geiitleiTinn  here  alluded  to  aj)T>ears  to  have  been  Fer^i>oii*s  di^tin 
^aiished  friend,  the  Kev.  Dr.  Hinh,  who  died  in  ViC)Cy     (See  note  2r>5,  jv  :{*J.'»^ 

'-^y^  Tiie  Heveren«l  Mr.  Kennedy  was  intrcMlnewl  to  Ferguson  hy  the  Kev.  Ih 
\\'\\\'\\  about  the  year  17r)5,  when  Ferguson  hiwl  a  hard  stniggle  to  maintain  hini 
sidf  and  family;  and  it  is  a  matter  of  surprise  that  he  could  simrt*  tifne  for  tli» 
examination  of  so  numy  frivolous  an<l  absunl  calculations  as  were  Rent  to  him  hv 
Kennedy. 
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caUy  true,  that  the  least  particle  of  time  can  neither  be  added 
to  thera,  nor  taken  from  them,  without  doing  violence  to  nature. 
You  will  therefore,  undoubtedly,  abide  by  your  <nun  numerical 
measures ;  and  to  them  I  will  now  bind  you  down. 

You  tell  U8  that  the  mean  time  of  the  new  moon  in  April, 
17G4,  is  the  1st  day,  at  10  hi*8.  11  min.  39  sec.  15  thirds,  in  the 
morning ;  and  that  the  precise  length  of  a  mean  lunation  is 
29  d.  12  hrs.  44  min.  1  sec.  45  thirds.  The  sun  will  be  eclipsed 
at  the  time  of  this  new  moon ;  and  you  lay  so  great  a  stress 
upon  it  as  to  say,  *  Should  it  be  found,  by  a  diligent  observation, 
that  we  have  nearly  calculated  the  middle  time  of  this  future 
eclipse  of  the  sun,**®  in  our  own  meridian,  it  will  then  be  de- 
monstrably certain  that  the  calculations  were  regulated, — 1. 
By  a  true  series  of  tropical  years  and  lunations,  from  the  au- 
tumnal equinox  at  the  creation  to  the  vernal  equinox  A.D.  1764. 
2.  By  an  exact  quantity  of  the  solar  tropical  year,  and  of  a 
mean  lunation.     3.  By  a  tnie  meridian  distance.' 

And  now,  from  the  mean  time  of  new  moon  in  April,  1764, 
as  calculated  by  yourself  from  your  own  measure  of  a  lunation, 
&c.,  you  are  here  called  upon  to  calculate  backward,  so  as  to 
give  us, 

1.  The  mean  time  of  full,  moon  at  Alexandria,  in  September, 
in  the  year  before  Christ  201 ;  which  full  moon,  according  to 
Ptolemy,  rose  eclipsed  at  that  place. 

2.  The  mean  time  of  full  moon  at  Syracuse,  in  September,  in 
the  year  before  Christ  331 ;  which  full  moon  also  rose  eclipsed 
at  that  place,  according  to  Ptolemy. 

3.  The  mean  time  of  full  moon  at  Babylon,  in  December,  in 
the  year  before  Christ  383 ;  which  full  moon  set  eclipsed  at 
sun-rising  according  to  Ptolemy. 

4.  The  mean  time  of  new  moon  at  Athens,  in  August,  in  the 
year  before  Clirist  431,  when  the  sun  was  eclipsed  in  the  even- 
ing according  to  Thucydides."     (Pp.  14 — 18). 

#  #  ♦  ♦  ♦ 

"  Upon  calculating  backward,  by  your  measure  of  a  lunation, 
from  the  mean  time  of  new  moon  in  April,  1764  (as  given  by 
yourself,  in  which  you  come  very  near  the  truth),  through  all 
the  lunations  up  to  the  alwve  times,  I  find,  that  in  the  first- 

298  It  will  be  reinenil>ere(l  that  Ferguson,  aftemanlM,  when  at  LiveriKKil,  on 
April  Idt,  1764,  made  observations  on  this  i*cli|ifte.     iS<«  }>p.  290 — 296). 

3h 
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meiitioiied  of  these  eclipses,  your  numbers  make  the  time  to 
have  been  almost  22  houi^s  after  the  full  moon  rose ;  so  that  she 
was  then  below  the  horizon,  and  within  three  hours  of  rising 
in  the  morniug  after  the  echpse  happened ;  and  consequently, 
according  to  your  measures,  that  eclipse  could  not  Iw  visible  at 
Alexandria. 

In  the  second  of  these  eclipses,  your  numbers  make  the  time 
to  have  been  fifteen  hours  after  the  m(K)n  was  risen ;  and  there- 
fore, for  the  time  of  the  year,  the  moon  was  set,  and  the  eclipse 
invisible  at  Syracuse. 

In  tlie  third-mentioned  eclipse,  your  numbers  make  the  time 
to  have  been  fifteen  hours  after  the  moon  was  eclipsed ;  and 
therefore,  for  the  time  of  the  year  in  which  it  happened,  the 
moon,  being  in  a  high  sign  of  the  ecliptic,  must  not  only  have 
been  risen  at  Babylon,  but  even  very  far  advanced  al)ove  the 
horizon,  and  on  a  wrong  day  for  her  to  have  been  eclipsed. 

In  the  fourth  of  those  eclipses,  your  numbers  make  the  time 
to  have  been  four  hours  too  late,  and  the  sun  to  have  been  below 
the  horizon  of  Athens ;  so  that  he  must  then  have  been  invisiblv 
eclipsed  at  that  place. 

And,  u})on  trying  to  rectify  your  numbers,  by  applying  the 
proper  ecjuations,  I  find  all  the  times  too  late  i>y  the  foUowiiii: 
iiuantities.  The  first  eclipse  al)out  nine  houi*s,  tlu*  stx-oud 
almost  tell,  the  third  somewhat  more  than  ten,  an<l  the  fourth, 
ten  and  a  (juarter.  So  tliat  your  measures  will  not  eomt*  near 
the  observed  times,  either  with  or  without  e(piations  ;  and  a.<  wt- 
find  your  men n  times  arc;  too  late,  and  the  fnrther  bjick  fnan 
the  present  times  so  much  the  later,  this  is  an  evident  demon- 
stration that  your  measure  of  a  lunation  is  too  short,  si-eing  it 
])rings  down  tlie  times  of  all  the  ancient  new  and  full  m<Min> 
too  near  to  the  i)n'S('nt ;  and  manifestlv  overthrows  all  vonr 
lunar  astronomy  at  once.  And  vet,  vou  woidd  have  us  tu 
believe  that  you  had  all  your  measures  from  the  Seri|>ture<. 
although  (.'Very  one  who  reads  them  knows  that  njinute^ 
seconds,  and  thirds  of  timc^  are  never  once  mentioned  tht-n-. 
and  very  srUioUi  hours:*"''*  and  hence  it  is  too  plain,  that  a  deist. 

*•♦"   Minutes,  st'conds.  and  thirds  ol  lijnc  an»  not  to  Ik'  found  in  thf  Soripturf^, 
ocrtaiidy,  l»ut  in  tlu-ni  tlicrc  an-  sonu'tliin^  like  iMjuivalents  to  ]»t>  lound  ;   Iit  m 
stance,  "  fttomfiifs"  is  ol' fn-ijurnt  ocrmrenfe,  \vhi<li,  perliajis,  ans\v<'i><  loi.ur  <<^.\">'i 
or  time.    We  also  find  "  f/tf  firiidhinf  of  tin  ri/^,"  which  has  lu'f'n  esti!nat»»il  at  .*/•• 
(fnf/i  /iar(  of  a  second."    'J'lie  term  hoKr  orrwrs  tor  the  fiixt  tinu*  in  tht*  Sv-npluu* 
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who  could  persuade  auy  unwary  scholar  to  believe  you,  might 
draw  an  argument  from  your  book  specious  enough  to  make 

him  disbelieve  the  Bible."     (Pp.  18—20;. 

♦  *  *  ♦  * 

"  The  truth  is,  that,  intent  uj>on  your  chronological  studies, 
you  have  forgotten  the  very  elements  of  logic.  By  changing  the 
terms  of  the  question,  you  bring  out  absurd  conclusions,  and 
then  fix  them  on  others  (much  like  yuur  way  of  treating  Meyers 
tables,  as  mentioned  already).  The  definition  of  a  solar  day  is 
as  plain  as  any  definition  in  Euclid ;  and  the  only  question  is, 
what  is  its  mean  length  above  the  sidereal.  This,  without  any 
proof,  you  assert  to  be  four  minutes  precisely,  and  this  asaertion 
you  call  a  (lejinlfion;  in  consequence  of  which,  you  aver,  that 
whatever  star  comes  to  the  meridian  with  the  sun,  on  any  given 
day  of  the  year,  will  come  to  the  meridian  twenty  minutes  be- 
fore the  sun  on  the  3G5th  day  afterward  (but  instead  of  this,  it 
will  be  a  minute  later  than  the  sun  on  coming  to  the  meridian); 
and  is  therefore  so  notoriously  false,  as  is  plain  to  every  ob- 
server, that  1  need  not  say  anything  farther  about  it.  And  yet, 
according  to  your  own  account,  it  is  the  very  foundation  of  your 
astronomical  tables,  from  which  you  could  derive  no  assistance 
from  the  incongruous  accomits  and  observations  of  astrono- 
mers.'*^'^ 

in  tlie  Book  of  Daniel,  chap.  5,  ver.  5lli.  IJut  b<t'i)n'  the  time  of  Dunid,  abont 
the  your  7*20  B.  o.,  we  read  of  the  Sun-dial  of  Ahaz.  How  wa.s  time  then  <livi(lc<l, 
and  by  what  names  were  the  divisions  and  .suMivisions  known  ?  The 
Scripture  "  monufit  "  and  "  fwinklimj  uf  an  fijc  "  <loe.s  not  wU'V  to  time,  but  to 
something  of  sudden  imi>ort.  It  is  mentioned  in  history  that  AK'xander  the 
Great,  on  \\\a  taking  Babylon,  in  the  year  B.r.  3:il,  discovered,  on  slabs  of  brii^k, 
a  list  of  all  the  eclipses  of  the  Sun  and  Moon,  and  times  of  their  taking  place,  foi 
the  long  i»eriod  of  l,90:i  years;  thus  showing  that  the  Babylonians,  2,2:J4  yeai-s 
B.C.,  had  a  method  for  recording  divisions  and  sulNiivisions  of  time,  which  |)eri<Kl 
reaches  backward  almost  to  the  understood  perio<l  of  the  Deluge. 

800  'fhis  assertion  of  Kennedy's  is  of  itself  sufKrient  to  show  that  he  had  much 
to  lenrn  in  the  sciemre  of  Astronomy.  It  is  ditticult  to  conjecture  by  what  pro- 
cess of  calculation  he  came  t<7  the  conclusion  that  any  giv«Mi  star,  aft«'r  leiiving 
the  meridian  with  the  Sun,  would,  on  the  SCith  day  afterwards,  come  to  the 
same  meridian  20  minutes  before  the  ISun!  He  a.ssumed  2;{  h.  r>»>m.  as  the  exitct 
length  of  the  sidereal  day,  which,  on  being  decimally  exprtfssed,  is  =  23  y.SS.'W-l  h. 
X3r)tj  =  8759-600244  h*=  8759  h.  3«m.  Os.  .VJthd's.  42  fourths  14  fifths  =  .^^fUd. 
23 h.  36  m.  Os.  r)2thds.  42  fourths  14  fifths,  wliich  wants  23  m.  59  s.  7  thds.  17 
fourths  46  fifths  of  the  365  d.,  but  Kennedy  makes  it  20  m.  exactly  I  It  is  i)ossible 
he  might  .miy  to  himself, — why,  these  23  h.  56  m.,  my  value  of  the  siden^al  day,  is 
exactly  4  m.  less  than  the  solar  day  of  24  h.,  and  this  4  m.  x3(>5  =  1460  m.,  and 
as  a  day  of  24  X60=r  1440  min.,  this  is  minus  the  1460  by  2<»  minutes  exactly. 
There  are  23  h.  56  m.  4  906  seconds  in  a  .sidereal  day,  which,  when  decimullv 
expressed,  is  23  934469  h.  X  366  =  8760  015654  =  8760  h.  0  m.  56  s.  21  thds.  15 
fourths  50  fifths  =  365  d.  0  h.  0  m.  56  s.   21  th.ls.   15  fourths  50  fifths,  which  iit 
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With  no  less  absurdity  you  assert  that  all  equations  of  time 
are  unaatronoraical,  and  ought  to  be  rejected  For  shame! 
Mr.  Kennedy,  blush  at  these  things ;  for,  however  well  you  may 
think  yourself  qualified  to  find  out  Hebrew  roots,  what  (as  you 
term  it)  *  the  stream  of  commentators '  have  not  discovered 
before  you ;  yet  every  novice  in  astronomy  can  show  how  grossly 
you  are  mistaken  in  this  matter ;  and,  without  the  assistance  d 
Hebrew,  Greek,  or  Latin,  can  prove  that  you  have  taken  upon 
you  to  write  on  a  science  of  which  you  know  nothing  at  all 
You  might  just  as  well  condemn  all  theory  and  observation  by 
the  lump,  as  talk  at  this  rate ;  and  indeed  it  appears  by  the 
greatest  part  of  your  writings  that  you  are  inclined  to  do  so." 

(Pp  23—25). 

*  #  #  *  « 

"  To  satisfy  the  sixth  query  of  your  *  Eauminatimi*  namely, 
'  whether  the  sun,  moon,  and  stars  militate  against  your  system 
of  Chronology  ?  *  I  answer — They  do.  For,  the  sun  militates 
against  you,  were  it  for  nothing  else  than  your  denying  the 
equation  of  time  : — the  moon  militates  against  you,  }:>ecause  your 
lunar  numbers  answer  not  to  the  times  of  her  eclipses : — ^and 
the  stars  hi  tlieir  courses  militate  against  you,  because,  accord- 
ing to  your  measure  of  a  sidereal  day,  they  ought  to  have  a  pru- 
gressive  motion  of  five  degrees  ice^stvurd,  with  resj)ect  to  the 
eijuinoctial  points,  every  year ;  whereas,  in  truth,  their  apjjarerit 
progress  is  easiivard  from  these  points,  and  that  not  quite  the 

60th  part  of  a  degree  in  a  year."     (Pp.  23 — 26). 

*  *  #  ♦  ♦ 

*'  In  the  calculation  you  give  at  page  252  of  your  book,  *  yuii 
say  your  conclusion  is  very  remarkable,  and  \ery  singular,  l>e- 
cause  no  other  tables  can  produce  such  coincidence.'  A  m<*«t 
wonderful  coincidence  this!  Strange,  indeed,  that  if  you  count 
five  inches  forward  from  one  end  of  a  foot  rule,  and  seven  inches 
back  from  the  other  end,  both  your  reckonings  shall  end  at  the 
same  jK)int!  And  of  this  very  kind  are  several  others  of  your 
lustonisliing  and  most  accurate  conclusions. 

4  s.  17tlids.  41  fourtlis  4  fifths  minus  Ferguson's  value  in  Table  at  |>agc  3i»4; 
the  dirt'erence  arises  from  our  period — the  mo<lern  value  of  a  sidereal  day— Ifiiig 
slightly  less  than  Ferguson's.  At  top  of  Table  just  mentioned,  23  h.  f»6  ni.  4  ». 
G  tlids.  0  fourths  29  fifths  is  given  as  tlie  value  of  a  sidereal  day.  We  give  23  h 
6G  m.  4  8.  r>  thds.  18  fourths  14  fifths,  bi*ing  the  value  commuuieateil  to  u*  h\ 
G.  H.  Airy,  E.sq.,  A.stronomer-Koyal,  and  which  is  now  used  in  all  similar  rdl 
oulations. 
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And  yet,  amidst  all  this  trifling,  you  have  been  cautious 
enough  to  keep  witliin  such  a  proper  distance  of  the  best  deter- 
minations of  the  length  of  a  tropical  year,  and  sy nodical  month, 
a8  not  to  aifect  the  dates  of  the  years  in  your  chronological 
accounts,  when  they  are  not  connected  with  eclipses :  so  that, 
imless  your  tables  are  tried  by  the  sure  test  of  eclipses,  you  are 

sure  to  be  pretty  safe."     (p.  27). 

■»«■»«« 

"  As  to  the  twenty-three  qutrlts  which  you  have  raised  upon 
my  remarks,  and  which  by  a  strange  kind  of  logic  you  call  an 
*  Ejninination*  of  these  remarks,  they  seem  to  me  not  to  re- 
quire any  answer  at  iill.  For,  only  to  query  whether  such  and 
such  a  remark  be  true,  is  neither  a  confirmation  nor  a  refutation 
of  it :  and  this  Is  all  you  have  done  with  regard  to  what  you 
call  an  Exaviinatioii  of  them ;  for  not  one  of  them  have  you 
otl'ered  to  refute.  I  still  abide  by  the  justice  of  these  remarks, 
do  you  query  as  much  as  you  please.  But,  if  any  judicious 
astronomer  discovers  any  error  in  them,  and  will  detect  it  (which 
has  never  been  done  yet  since  it  was  first  published,  in  17(i3), 
and  put  his  name  to  what  he  writes,  I  will  as  publicly  own  it ; 
but  I  shall  take  no  notice  of  any  anonymous  publication. 

The  only  reajsons  I  had  for  taking  no  notice  of  this  very  Can- 
did Examination  of  yours  are  these  which  follow : 

First, — because  you  have  therein  told  me,  that  if  I  do  not 
take  an  opportunity  to  refute  your  *  confident  assertions,'  you 
Bhall  conclude  that  I  have  given  up  viy  otvn  tables,  and  become 
a  convert  to  your  scheme. 

Secondly, — l^ecause  you  have  therein  charged  me  with  pur- 
loining what  you  call  the  viost  shinim/  jxiragt'aph  in  my  whole 
book  of  Astronomy  from  you ;  and  which  you  have  the  consum- 
mate vanity  to  say  does  credit  to  my  pevfoi'mance. 

The  substance  of  which  paragraph  is,  that  if  it  could  be  proved 
from  the  writings  of  Moses,  that  the  sun  was  created  upon  the 
point  of  the  autumnal  equinox,  and  the  moon  in  opposition  to 
the  sun,  as  well  as  it  can  be  proved  by  these  writings  that  the 
sun  and  moon  were  created  on  the  fouiih  day  of  the  original 
week,  there  would  be  data  enough  for  ascertaining  the  age  of 
the  world.  (But  you  will  have  it  that,  on  iha  fourth  day,  the 
moon  was  24?  hours  past  her  full  before  there  was  a  sun  to 
enlighten  her).     For  on  account  of  the   incommensurability 
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of  a  week  to  a  iunatiou,  aud  of  both  a  week  aud  a  lunation 
to  a  year,  we  might  venture  to  say  that  200,000  years  would 
not  be  suflScient  to  bring  all  these  three  circumstances  together 
again. 

You  tww  ask  me  '  whether  I  learnt  it  from  my  illustrious 
master,  Newton  ?  or  if  I  happily  collected  it,  as  you  did,  from 
your  divinely  illustrious  master,  Moses?  or  if  I  did  not  rather 
deign  to  purloin  it  from  you,  his  hunible  commentator?'  as  you 
say  I  certainly  did,  and  then  tell  me  that,  be  fkut  as  it  may,  it 
will  bear  testimony  against  its  cavilling  author,  in  support  of 
your  Chronology,  as  long  as  the  sun  and  moon  endureth.  Vain 
man !  My  answer  is,  that  I  knew  it  long  long  before  I  knew 
you ;  and  had  no  need  to  collect  so  plain  a  thing,  either  from 
the  writings  of  Moses,  or  of  Newton,  or  even  to  purloin  it  from 
Kennedy,  who  is  a  greater  man  than  either  of  them  ;  and  who,  by 
calling  it  hw,  and  me  only  its  purloiner,  has  owaied  hhnself  io 
be  the  cavilling  author.  And  indeed,  I  know  but  one  author 
who  is  more  cavilhng  (if  possible)  than  himself ;  and  that  is  an 
author  who  is  despised  both  by  him  and  me.*®* 

It  is  neither  to  be  found  in  the  writings  of  Moses  nor  New- 
ton ;  and  if  t/(nt  have  anything  of  it  in  your  book  (j)rinted  si-« 
long  after  mine),  you  have  explained  it  as  you  have  done  your 
(pretended)  Mosaic  iuiml)ers  ;  that  is,  in  such  a  long-winded  an<l 
unintelligible  manner,  that  you  scarce  have  occasion  for  a  Dutrh 
commentator  to  help  to  explain  it  into  gn^ater  darkness — solvt* 
it  if  vou  can. 

ft' 

Suppose  a  Clock  to  have  three  hands,  all  going  round  tlio 
same  way  on  its  dial-plate,  one  of  them  in  7  days,  another  in 
'27  days  7  hours  48  minutes  5  seconds,  and  the  third  in  t\i\'^ 
days  5  hours  48  minutes  54  seconds.  If  all  thes(^  hantls  set  out 
together  from  any  given  point  of  the  dial-plate,  and  continue  !«• 
|j()  onward,  qucni.  How  manv  years,  months,  davs,  h«»nr*. 
minutes,  and  seconds  must  revolve  before  all  these  hands  ran 
1)0  in  conjunction,  or  together  again  at  the  same  point?  If  y«»u 
are  jmzzled  about  how  to  solve  this,  pray  collect  it  from  tin* 
writings  of  Moses,  where  you  will  find  it  just  a.s  rea<lily  as  y«»u 
found  tile  other.'*"'- 

:wi    Ft'rjXM.son  Ih'H*  luolmbly  alludes  t«i  \CV,  **  //"*  Author  of  nil  Ft  il." 
•^'*-  A  similar  (jiicMtion  is  pnipoM-d  and  aii.swori'd  in  pp.  2.'>3,  *J54.      But  tli- 
icMjlt  tluMf  giv<Mi,   viz.  1427rt.'>l«77S22  Julian  yeai-s  2(1.    10  h.    40  m.    4*^^.,  i> 
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Thirdly,  and  lastly,  because  you  cannot  percert  tne  into  the 
b(.'lief  of  your  doctrine,  you  have  thought  fit  to  tell  me,  in  your 
Caiulid  EjcaiiilnatioUy  that  'historical  evidence,  has  no  more 
v'eiijht  vuth  me,  nor  make^  any  more  impression  vpon  my 
miml,  than  the  reveries  of  a  sick  man's  dream;  thov(jh  heaven 
may  have  given  a  sanction  to  its  truth!  Disingenuous  Sir ! 
Although  you  and  I  always  differed  widely  in  our  sentiments 
with  respect  to  astronomy,  I  had  a  good  opinion  of  your  heart 
till  now  ;  and  believed  you  to  be  a  well-meaning  man,  a  searcher 
for  divine  truth,  and  a  sincere  Cliristifin.  What  you  have  here 
said  would  wound  my  very  soul  if  it  were  tru(?.  But,  a«  heaven 
knows  it  to  be  false,  and  you  dare  not  lay  your  hand  on  your 
heart  and  say,  before  Ood  it  is  true,  seeing  you  never  IkuI  the 
least  ground  for  it,  either  from  my  actions,  my  writings,  or  my 
conversation,  I  now  look  upon  you  to  be  l)elow  my  farther 
notice.  Nevertheless,  I  sincerely  wish  you  a  bett(;r  mind,  and 
do  bid  you  a  hearty  farewell. 

Jaaies  Fer(;uson  (1763)." 

After  the  appearance  of  Ferguson's  "  Two  Letters,"  the 
reviewers  took  the  matter  in  hand,  reflecting  severely  on  Ken- 
nedy's conduct.  The  following  is  extracted  from  the  Monthly 
Review  for  1775,  vol.  53,  p.  354. 

'*  In  the  yojir  1 703,  Mr.  Forguson  ])u1»lishc<l  some  romnrks  on  the  astrononii- 
Ciil  part  of  Mr.  Kennedy's  '  (complete  System  of  ('lironolojn^r; '  these  were  sub- 
mitted to  the  author's  |)enisiil  Wfore  they  were  ])rinted,  and  the  Reviewer 
very  ciindidiv  subjoined  his  name  to  them  when  thev  were  actuallv  published. 
They  were  so  unfavounible  to  the  credit  of  Mr.  Kennedv,  as  a  raloulator,  that 
he  took  the  first  opportunity  of  commencin;.;  a  eorres|iondence  with  Mr.  Fer- 
;:;^uson,  which  hiis  been  since  carried  cm  with  a  very  unjustifiable  dep^ree  of 
heat  and  a.sj)erity.  The  orijujinal  ipiestion  in  debate  is  ]K*r]>lexed  and  con- 
founded by  personal  reflections,  antl  by  unkind  but  unsuccessful  attenjpts  to 
depreciate  the  abilities  and  fidelity  of  <mr  ^  pirjutlnr  Aittmvoiit*r!  nor  indeed 
have  other  names,  however  justly  relebrated,  es<'a|)ed  the  lash  of  Mr.  Ken- 
nedy's ])en.  '  I  know  you  '  fsays  he,  sjieakin;;  of  Mr.  F.^  '  to  be  extremely 
deficient  in  the  very  first  princij)les  of  pnutical  astnmomy;  you  sus])ect  it  not, 
because  von  have  not  been  thonnighlv  sean-hetl  into;  and  the  reason  whv  this 
is  not  jrenenilly  known  and  j^'enenilly  rejxanled,  is,  becau.se  but  few,  jjerhaps 
not  alM»ve  mn-  in  I(H),()()0,  earnestly  concern  themselves  about  astnmomy.'  As 
to  the  famoas  Luna-Solar  Il«vdix,  or  the  tnie  ])osition  of  the  Sun  and  Moon, 
with  respect  t^)  each  other  at  the  very  instant  of  their  creation,  by  which  the 
aj^e  of  the  world  is  to  be  accurately  det<.-rmined,  this,  our  author  informs  us, 
is  a  mere  *  scriptural  datum,'  and  couhl  never  have  been  ascertained  by  the 

widely  difforoiit  from  that  ^iven  in  a  foot  note  at  paj^p  .'U  of  this  h-ttor,  viz. 
**  f)7, 403, 285,211,. 18  i, 724  .solar  or  trooiml  years  and  125  ilays"  wliirh,  although 
reduced  to  Julian  years,  would  be  at  least  47,000  greater  than  given  at  p.  251. 
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acutest  penetration  of  the  human  mind!  *  non  sagacissimi  ing  nil  Newtoniani 

VI. 

But  he  has  not  told  us  where  this  unscrutable  secret  is  disclosed,  nor  doc» 
he  seem  to  possess  the  true  key  for  discovering  it     Mr.  F.  has  clearly  con- 
victed both  his  principles  and  calculations  of  unpardonable  errors  in  a  varieC  j 
of  instances;  we  are  therefore  sorry  to  find  that  ne  has  yet  published  only  the 
first  pirt  of  his  defence,  and  that  more  is  to  follow,  on  his  intentions.  Should 
Mr.  k.  resume  this  involved  and  intricate  inquiry  to  which  no  disciple  of 
Hutchinson  seems  equal,  we  hope  that  he  will  discover  a  greater  portion  of 
the  true  spirit  of  philosophy,  and  nmke  some  apology  for  the  very  ilUberd 
reflections  which  he  has  cast  on  Ms  antagonist.     On  his  integrity  na  well  as 
on  his  judgment,  we  could  not  read  the  following,  as  Mr.  F.  has  quoted  it, 
without  concern  and  indignation. — *  Historical  evidence  has  no  more  wfigkt 
with  we,  nor  makes  any  impression  upon  my  mind,  than  the  reveries  of  a  nrk 
mans  dream;  though  heaven  may  have  given  a  sanction  to  its  truth.*    Let  our 
readers  peruse  the  modest  Astronomer's  defence.     *  Disengenuous  Sir!  al- 
though you  and  I  always  differed  widely  in  our  sentiments  with  respect  tr» 
Astronomy,  I  had  a  gt)od  opinion  of  your  heart  till  now,  and  believed  you  to 
be  a  well-meaning  man,  a  searcher  for  divine  tmth,  and  a  sincere  Christian. 
What  you  have  here  said  would  wound  my  very  soul,  if  it  were  true.    But  as 
heaven  knows  it  to  be  false,  and  you  dare  not  lay  your  hand  upon  your  heart 
and  say.  Before  God  it  is  true ;  seeing  you  never  had  the  least  ground  for  it 
either  from  iny  actions,  my  writings,  or  my  conversations,  I  now  look  upon 
you  to  be  below  my  farther  notice !  Nevertheless,  I  sincerely  wish  you  a  bet- 
ter mind,  and  do  bid  you  heartily  farewell." 


Kennedy,  in  the  Letters  appended  to  his  pamphlet,  entitled. 
"  Explanation  and  Proof,"  replied  to  the  foregoing  reprint  of 
1763 ;  it  is  somewhat  curious  that  he  did  not  do  so  at  the  tim»* 
they  appeared.  The  reply  is  in  his  usual  ftushion ;  but  hen* 
(quotation  may  be  spared.  Shortly  after  the  publiaition  of  thes<* 
scurrilous  letters,  Ferguson  addressed  a  third  letter  to  Kennedy 
on  account  of  his  abusive  treatment  of  Astronomical  Authors. 
This  third  and  bust  letter  to  Kennedy  was  written  and  publisheil 
in  July,  1775,  in  the  form  of  an  octavo  pamphlet  of  10  jKi^'es. 
The  following  is  copy  of  its  title-page, — we  give  the  letter  in  full 

"  A  Third  Letter  to  the  Rev.  Mr.  John  Kennedy,  on  Account  of 
h'\*i  abusive  treatment  of  Astronomical  Authors.  By  James  Fer- 
jruson,  F.R.S.     London  :  Printed  in  the  year  m.dcclxxv." 

(Dated  July  19th,  1775). 

"  Revp:uend  Sir, 

In  your  two  hist  pamphlets  of  letters,  the 
one  to  the  Rev.  Dr.  Blair,  and  the  other  to  me,  3*ou  have  U-en 
})leased  to  call  my  Lunar  Tables  and  Calculations  a  nn're  ridi- 
culous farce,  and  shameful  impositicm  uj>on  the  intrlli^rnt 
Reader:  you  have  complained  of  your  great  unhappimss  in 
having  such  a  weak,  illiterate,  and  incompetent  Antagonist  a^ 
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me  to  deal  with ;  whom,  you  say,  must  have  been  either  deliri- 
ous or  intoxicated  when  I  calculated  from  your  lunar  measures, 
and  found  fault  with  them ;  you  have  told  me  that  I  have  '  a 
acrap  of  reputation  to  lose :  *  that  you  have  much  to  reprove 
me  for,  and  much  to  teach  me :  that  I  am  fallen  very  low  in 
your  esteem ;  and  that  I  have  found  an  Eclipse  of  the  Moon  in 
September,  the  year  before  Christ  201,  ttvo  days  before  the 
Moon  was  full ;  besides  having  fallen  into  many  other  enormous 
errors  and  blunders,  with  which  whole  pages  might  be  filled. 

But  it  would  be  well  for  you  if  the  envrs  and  blunders  yuu 
charge  me  with  could  not,  with  the  strictest  justice,  be  retorted 
upon  yourself,  by  every  person  who  understands  Astronomy ; 
although,  perhaps,  sovie  of  those  who  do  not  may  he  staggered 
by  your  bold  assertions.  However,  this  I  am  pretty  sure  of, 
that  no  person,  who  has  deigned  to  read  your  two  absurd  pam- 
phlets, will  reckon  me  so  weak  as  you  have  termed  me,  for  having 
taken  notice  of  these  abusive  and  illiberal  publications ;  by  which 
you  have  quite  debased  your  own  character  as  a  gentleman,  a 
disciple  of  Moses,  and  a  Minister  of  the  Gospel  of  Christ. 

Whatever  was  the  matter  with  you  when  you  charged  me 
with  the  above-mentioned  error  of  two  days  in  calculating  the 
Eclipse  of  the  Moon  in  September,  the  year  before  Christ  201, 
I  shall  not  pretend  to  determine ;  but  can  with  truth  assert, 
that,  if  you  trust  to  your  otvn  measure  of  a  mean  Lunation, 
your  charge  against  me  was  altogether  false  and  groundless. 
For,  the  whole  difference  between  your  measures  and  mine 
amounts  not  quite  to  26  hours  in  5770  years ;  How  then  is  it 
possible  that  there  should  be  two  days  between  us  in  1964 
years?  If  you  have  wilfully  falsified  your  own  measures,  in 
order  to  make  people  believe  mine  are  wrong,  as  you  formerly 
did  Meyer  s  and  Ptolemy's,  by  mixing  some  of  your  own  num- 
bers with  them ;  or,  if  you  have  calculated  the  time  of  that  full 
Moon  and  Eclipse  from  a  radix  different  from  that  of  your  ori- 
ginal Mosaic  full  Moon,  which,  according  to  your  account,  v*<is 
24  Jiours  before  t  lie  re  was  a  Sun  to  enlighten  her,  I  c^innot  help 
it.  Be  that  as  it  may,  I  think  proper  to  inform  you  that  the 
time  of  the  said  full  Moon  and  fk;lipse  (which  you  say  is  two 
days  wrong  by  my  calculation)  has  very  lately  been  «ilculated 
by  an  able  hand,  from  Meyer  s  Lunar  Tables,  published  by  the 

Board  of  Longitude,  and  which,  from  the  most  accurate  obser- 

3  I 
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vations,  have  been  very  seldom  found  to  err  above  one  minute 
of  a  degree  in  the  Moon's  place :  and  they  make  the  time  of 
that  very  Eclipse  to  have  been  but  two  minut^js  and  a  half 
sooner  than  I  have  made  it  from  my  own  Tables  and  Calcula- 
tions.    'Tis  true,  that  because  Meyer  s  Tables  differ  from  your 
measures,  you  have  said  they  are  no  Lunar  Tables  at  alL^^   But 
are  you  weak  enough  to  believe  that  yam*  bare  word  will  be 
taken  for  this,  by  any  man  who  has  the  least  knowledge  of  As- 
tronomy ;  or  will  it  not  rather  tend  to  sink  all  your  publications 
into  a  general  disrepute  ? 

I  hope  you  are  not  quite  so  ignorant  as  not  to  know  that  the 
length  or  measure  of  a  Lunation  depends  entirely  upon  the 
times  in  which  the  Sun  and  Moon  go  round  the  Ecliptic.  The 
former  of  these  you  have  asserted  to  be  365  days  5  hours  49 
minutes ;  and  numberless  observations  have  proved  the  latter  to 
be  27  days  7  hours  43  minutes  5  seconds  (misprinted  4  seconds 
in  my  book  of  Astronomy). 

Now,  if  you  understand  enough  of  common  Arithmetic  (which 
I  have  great  reason  to  doubt  of)  to  enable  you  to  calculate 
from  these  numbers,  you  will  find  that  the  length  of  the  mean 
Lunation  must  be  29  days  12  hours  44  minutes  3  seconds  7 
thirds  and  2(i  fourths,  which  is  1  second  22  thirds  and  2(j  fourths 
more  than  your  iussumed  and  unscientific  measure  makes  it.*"* 

•MKi  Meyer's  Till)! rs.  -We  Imve,  in  Ferguson \s  autoj^r.ijjli,  on  a  lar^e  shet't  i>f 
ymper,  memoranda  relative  lo  these  Tables,  which  is  entitle<l,  **  PliKCKPTS  F'»R 
FiNiHNu  THK  Muon's  Plack  BY  Meyek's  Tables;"  it  Is  «liviile«l  into  lour  .vc- 
lio/Ls.  Section  1st  is  entitled,  ^^  Preparofon/  A  7'(jtnn<'nJji,"  of  whu:]i  ther*"  ar^  14. 
Section  2d,  "  Arijtnm'nts  for  the  Mounts  Lntitudi\"  of  which  there  are  2.  St-rtioii 
8d,  "  ArrftmiCiUs/or  tht-  Moon's  £ffinifon'nl  J*araf/(ix,"  of  which  there  are  8;  and 
Section  Ith,  "<>/<  ////•  Equatorial  Paralhu.,  Itoriinntal  liiamrtrr/"  Ac,  U'in*;  «ii 
explanation. 

:<*H  To  Molve  this  question,  -Hule — Multiply  the  times  together  and  divide  the 
})rodu<t  by  their  ditlerence.  Kennedy  assumed  the  len^^th  of  a  solar  or  tropiral 
year  to  he  365  days  .5  hours  41>  min.  ex/zW///,  wlii«h,  when  dccinudly  expn*j»«^i  = 
:U)0'2423<)111  «lays.  The  periodical  revolution  of  the  Moon  is  d(»ne  in  27  d.  7  h- 
43  m.  r»  s. ;  decimallv  expressed,  is  =r  27  32ir>85(>5,— tln-n, 
.1.  '  .1. 

'M\r>  2423H1 11  X  27  •321f.^r>65  =  9079 •O004r>2o7 riO94071 5 

and  27  321  SHoH/i  365  242361 1 1  =  337  9207 7y46(M)(MM»OnO 
9979  (MM)  4520750940715-^337  •9207754600000000  =  29-530591714  day ^  =  29  d. 
12  h.  44  m.  3s.  7  thds.  26'7225  fourths,  whirh  agree>  with  Fer«;uv4>n'N  |Mri<iii 
above,  with  the  exception  of  7225  dec.  of  a  fourth  :  ]>erhaps  the  *litrrnn»".-  an>^> 
from  Ferguson  having  a  lower  ratio  (»f  decimals  than  we  have  uvd.  It  i*.  no* 
Very  likely  that  Kenne<ly  was  equal  to  the  solving  of  such  a  ijue>lion,  at  lta>t  li*- 
never  otfered  to  do  so  in  print. 

Supno.se  the  length  of  the  year  to  =  365  d.  5  h.  48  in.  55  s.=  365  2423i»324  d  . 
and  ol  the  Moon,  27  d.  7  h.  43  m.  5  s.  =  27  d.  •32158565,-365  d.  •2423o:i24  = 
337  92071 759d.  for  a  divisor.  365-2423032  4  x  27-32158565=998998870974932506" 
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iVnd  herein  you  ditfer  so  far  from  yourself,  as  to  prove,  that,  if 
you  have  ^veu  the  true  length  of  the  solar  tropical  year,  your 
measure  of  the  Lunation  is  absolutely  false,  and  can  have  no 
foundation  in  nature. 

It  appears  that  the  late  eminent  Astronomer,  Dr.  Pound,  did 
not  find  the  length  of  the  Solar  tropical  Year  to  be  3G5  days  5 
hours  and  quite  49  minutes ;  and  therefore,  according  to  him, 
the  length  or  measure  of  the  mean  Lunation  is  29  days  12  hours 
44  minutes  3  seconds  2  thirds  58  fourths.  This  measure  I  have 
kept  by,  in  making  my  Lunar  Tables,  and  it  is  1  second  17 
thirds  58  fourths  more  than  you  have  assumed  for  the  length  of 
it ;  which  difference  between  your  lunation  measure  and  mine, 
multiplied  by  the  number  of  Lunations  in  5770  years,  amounts 
to  1  day  1  hour  45  minutes  in  that  time.^^  But  as,  in  your 
pamphlet  just  published  in  this  present  year,  you  assert  that 
there  are  (ivo  days'  difference  between  us  in  19G4  years  (viz. 
from  the  year  before  Christ  201  to  A.D.  17G4),  which,  of  course. 

^337-92071759  =  2»d. -5305929,  or,  29 d.  12h.  44  iii.  3s.  13*6  thda.;  again,  take 
the  length  of  the  year  at  365  d.  5  h.  48  min.  57  sec.  =  365  24232639,  and  that 
of  the  sidereal  period  of  the  Moon,  27  d. -32158665 ;  then,  27  32158565— 
365-24232639  =  337-92074074  for  a  divisor,  and  365-24232639X  27*32158565  = 
0989995035496403035-^-337-92074074  =  29  d. -53059193  =  29  d.  12  h.  44  ni.  3  s. 
8  6  fourths.  In  this  letter,  Ferguson  mentions  that  in  his  calculations  he  a<lo|>ted 
Dr.  Pound's  measure  of  a  lunation,  viz.  29  d.  12  h.  44  m.  3  s.  2  thds.  58  fourths. 
It  is  evident  that  such  a  measure  was  not  obtained  by  Dr.  Pound  from  any  of 
these  values  of  a  year,  but  from  a  period  greater  than  365  d.  5  h.  48  m.  67  s. 

The  mean  tropical  revolution  of  the  Earth  is  now  found  to  consist  of  365  d. 
5h.  48  m.  51-6  8.  =  365 -242264  d.,  and  a  sidereal  revolution  of  the  Moon,  27  d. 
7h.  43m.  4-6675  s.  =  27-321582  days.  Therefore,  365-242264X27-321582  = 
9978996465741648,  and  27-321582—365-242264  =  337-920682  foradivisor;  thus. 
9978996465741648^337-920682  =  29-530588  days  =  29  d.  12  h.  44  m.  2-88  8.. 
the  mean  standard  length  of  the  lunation,  as  used  in  modern  calculations. 

3^^  The  more  accurate  observations  of  recent  times  show,  that  a  mean  lunation 
consists  of  29  d.  12  h.  44  m.  2  s.  52  thirds  49  fourtlis.  Therefore,  Ferguson's 
period  of  29  d.  12  h.  44  m.  3  s.  7  thirds  26  fourths  is  a  period  too  slow  of  the  mean 
average  period  by  14  thirds  38  fourths  =:  877  fourths  slow  in  a  lunation.  Ken- 
nedy's a.ssunuMl  period  consists  of  29  <1.  12  h.  44  m.  Is.  45  thirds  nett,  and  is 
therefore  a  period  tvo  fasf.  in  a  mean  lunation  by  1  s.  7  tliinls  49  fourths  =  4069 
fourths  fa.Hl  in  a  mean  lunation.  From  this  it  is  obvious  that  neither  Ferguson 
nor  Kennedy  ha<l  the  tnie  mean  average  perio<l  of  a  lunation. 

The  true  mean  i)erio<l  of  tlie  lunation  lies  nearly  in  the  middle  of  the  Firguson- 
Kenne<ly  periols, — thus, 

Ferguson's  j>eriod.  Kennedv's  perio<l. 

29  d.  12  h.  44  m.  3  s.  7  thds.  26  fourths +29  d.  12  h.  44  m.  Is.  45  thds.  0  fourths 
=  59d.  12  h.  28  m.  4  .s.  52  thinls  26  fourths -^-2  =  29  d.  12  h.  44  m.  2  8.  26  thds. 
13  fourths  =  mean  of  the.se  two  periods,  which  is  only  26  thirds  36  fourths  minus 
the  tnio  mean  average  length. 

It  iii  singular  that  Kennedy  sliould  have  had  such  a  very  minute  perio<i  as 
29  d.  12  h.  44  ni.  Is.  45  thirds  for  his  lunation,  and  an  abrupt  peri(»d  of  365  d. 
5  h.  49  m.  for  his  tropical  year — a  jieriod  ending  in  minutes. 
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would  amount  to  5  days  and  about  21  hours  in  5770  years,  it  is 
plain  that  you  have  wilfully  falsified  your  own  Lunation- 
measure,  in  order  to  make  the  few  readers  of  tltat  abusive  pam- 
phlet believe  that  I  have  made  this  egregious  error.  But  you 
have  acknowledged,  in  your  Scripture  Chronology,  that  you  was 
obliged,  in  one  case,  to  throw  off  *  a  redunndant  day'  without 
which,  it  seems  you  found  it  impossible  to  make  your  measures 
agree  with  the  times.  This,  in  fact,  is  reduoidant  nonsense : 
for,  can  you  possibly  imagine  that  the  celestial  Luminaries  had 
no  motion  throughout  the  whole  of  tJiaf  day?  and  I  believe  you 
will  not  say  that  it  was  the  Day  on  which  the  Sun  and  Moon 
stood  still  at  the  word  of  Joshua;  for  I  can  swear  that  I  heard 
you  say  your  Scheme  could  not  be  any  way  affected  by  that 
event. 

And  now  'tis  plain,  that  as  your  Lunation-measure  agrees 
neither  with  your  own  length  of  the  solar- tropical  year,  nor 
with  the  Astronomers'  length  thereof,  it  has  no  foundation  in 
nature ;  and  consequently  (to  use  your  own  words  concerning 
the  Lunar  Tables  of  Astronomers),  *  can  claim  no  higher  title 
than  that  of — Speciosce  Nugce! 

But  I  might  have  saved  myself  the  time  and  trouble  of  pruv- 
ing  your  lunation-measure  to  be  false,  seeing  that  \^()U  yourself 
liave  demonstrated  it  to  be  so  in  your  System  ttf  Astnnioin'trnl 
(Hu'ouoUkjii  Unfolding  the  Scri/)tuirs.  For,  in  t\\v  Calculation 
you  have  there  given  of  the  great  total  Eclipse  of  the  Sun.  in 
the  year  before  Christ  G()3,  which  put  an  end  to  the  lon<^'  war 
])etween  the  Medes  and  Lydians  (as  related  bv  Herodotus  .  by 
overspreading  both  the  Armies,  and  frightening  tiieni  with  a 
sudden  darkness,  you  make  the  Sun  to  have  been  some  houi> 
set  l)elow  the  horizon  of  the  field  of  ])attle  when  that  Ecli|*x' 
became  total.  But  my  Tables  (which  you  alt4>g«'ther  despis*.- 
make  the  time  of  that  Eclij)se,  at  tlie  .same  place,  to  have  U-en 
at  15  minutes  past  11  o'clock  in  the  Forenoon,  on  the  iNth  «»f 
May,  tiie  very  day  on  which  the  said  battle  w;us  to  l»e  fought, 
according  to  your  Chronology.  So  that,  where  you  keep  by 
your  own  numbers,  we  differ  not  quite  10  hours  in  23()(j  vears. 
If  you  had  d(jne  so  in  the  former  Case,  the  difference  wouM 
have  been  still  less;  although  you  have  called  it  ivutdays,  which 
is  your  own  wilful  blunder. 

Upwards  of  fifty  years  ago,  which  was  long  before  you  wiuto 
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for  the  press,  Sir  Jonas  More  and  Dr  Keill  adopted  365 
days  5  hours  49  minutes  for  the  length  of  the  solar-tropical 
year,  and  framed  Tables  of  mean  motion  agreeable  thereto. 
And  because  (as  you  say)  I  have  mentioned  the  same  length  in 
my  Book  of  Astronomy,  you  have  had  the  assurance  to  tell  me 
that  I  pirated  this  length  from  you.  I  confess  I  cannot  find 
the  place :  and  if  I  have  done  so,  it  must  have  been  done  to 
avoid  [always]  tiring  the  reader's  patience  with  seconds,  thirds, 
and  fourths;  having  at  Section  251  and  371  mentioned  the 
length  to  be  305  days  5  Iiours  48  minutes  57  seconds. ^^  But 
this  is  much  the  same  with  a  former  printed  charge  you  brought 
against  me,  about  having  purloined  something  from  you  into 
my  Book  of  Astronomy ;  although  that  Book  was  printed  several 
years  before  your  Scriptural  Chronology  was  put  to  the  press. ^^ 
Fie  upon  it!  miserable,  and  desperately  bad  must  your  Cause 
be,  when,  instead  of  endeavouring  to  defend  it  by  truth  (which 
indeed  is  out  of  your  power)  you  thus  descend  to  falsehooil  and 
abuse.  I  apprehend  that  you  yourself  are  sensible  it  is  so; 
altlujugh  the  meanness  of  your  soul,  and  greatness  of  your 
pride,  will  not  suffer  you  to  own  it :  and  now,  for  these  reasons, 
I  am  not. 

Reverend  Sir, 

Your  humble  Servant, 


James  Ferguson." 


Bolt  Corux,  Flkkt  Stkket,  London, 
Juli/\9,  1775." 


"  P.S. — I  do  not  find  you  yet  have  answered  the  Scrupidous 
Calculator  touching  your  blunders  in  computing  two  Lunations 
in  the  Egyptian  and  Julian  Styles,  in  Lloyd's  Evening  Post, 
No.  2GG3.  Indeed,  Sir,  there  is  a  vulgar  proverb  against  you. 
And  although  you  was  afterwards  solemnly  called  upon,  for 

306  It  is  surprising  that  Fergiwon  should  here  note  that  he  couKl  not  find  out 
the  plaee  in  his  Astronomy  where  lie  had  given  365  d.  5  h.  49  ni.  as  the  length  of 
the  tropical  year.    Such  a  length  is  given  by  him  in  S^c/iwi  47  of  his  Astronomy. 
Our  copy,  the  quarto  edition  of  1764,  gives  the  tropical  {leriod  of  the  Earth  round 
the  Sun  of  various  lengths, — viz. 

At  page    13  and  Section  47th  of  our  quailo  edition,  the  length  of  the  year  i^  stated 

to  be  365  d.  5h.  49  m. 
197         do.  353,  the  length  given  is  365  d.  5  h.  48  m.  55  s. 

108  do.  246)  .  o^Kl     cl      ig«      r- 

oire  1  Q— I  r  do.  365  d.  5  h.  48  m.  5/ s. 

255         do.  3/1) 

307  Ferguson's  Astronomy  was  publi.shcd  in  1756.  Kennedy's  "Complete  Sys- 
tem of  C'hronology  Unfolding  the  Scriptures,"  in  1762;  hence,  Ferguson  dates  6 
years  before  Kennedy. 


»» 


»» 


♦  » 
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good  reasons,  by  the  Editor  of  Lloyd's  Evening  Post,  to  let  the 
world  know  from  whence  you  took  your  Quotation  of  a  Letter 
(a«  you  say)  from  RicciOLUS  to  Kepler,  cited  in  your  Epistle 
to  Dr.  Blair,  you  thought  proper  to  be  silent ;  and  why  ?  because 
the  Scrupulous  Calculator  has  absolutely  foiled  you.^^ 

But,  I  hope  you  will  not  refuse  to  answer  the  Lover  of  Astro- 
luimys  Letter  to  you  in  Lloyd's  Evening  Post,  No.  2802,  for 
Wednesday,  the  14th  of  June  this  year;  because,  no  doubt,  you 
think  of  yourself  what  you  have  said  of  me ;  namely,  that  you 
have  a  scrap  of  reputation  to  lose.  Perhaps  you  will  say 
you  have  not  seen  this  Evening  Post ;  and  therefore,  that  you 
may  not  pretend  ignorance.  I  shall  subjoin  a  copy  of  that 
Letter." 

*  To  the  Reverend  Mr.  John  Kennedy. 

Reverend  Sir, 

As  you  have  hit  upon  such  an  exact  measure 
of  a  Lunation,  that  you  can  thereby  ascertain  the  true  time  of 
any  New  or  Full  Moon,  past  or  to  come,  without  any  of  those 
numerous  Equations  used  by  Astronomers,  which  you  have 
affirmed   are    unnecessarv,    unastronomical,   and    intended    bv 

'•^^^  In  Lloyd'.s  Kvcniiig  Post  for  May  13 — lOtli,  1774,  there  is  a  long  Ittttr 
juldrt'ssed  to  tlie  editor  by  "^1  Scrit])nhus  Cufcu/afnr/'  rellecting  on  Kennwly* 
treatment  of  hirn, — he  begins, 

''Silt, 

In  my  Letter  pnblished  in  this  Pnper,  No.  2(515,  p.  313,  addrf?ss«Ni  if 
tlie  Uev.  Mr.  Kennedy,  I  pointed  out  some  mistakes  made  by  him  in  a  |iamphlrt 
lately  published,  in  his  Calculations,  especially  in  his  Computation  of  the  mean 
Full  Moon  in  the  month  Thoth,  anno  Nab(»nass.  27,  as  being  connecttn.!  with  the 
Julian  Style,  by  using  a  different  Hadix  from  whence  he  intended  to  coraput**. 
SiiKe  which,  I  finil  a  letter  inserted  in  your  Paper,  No.  2625,  p.  395,  wherein 
the  Authoi-  does  not  show  the  justness  or  unjustness  of  my  Uemark.s  but  in>tea<l 
of  defending  his  computation,  proposes  for  me  to  cjdculate  that  mean  lunatinn  in 
the  Kgyptian  and  Julian  styles  as  he  has  srf  me  an  example..*  This  I  shall  pru- 
ilently  decline ;  first,  because  if  I  follow  his  example,  I  must  likewis**  blunder; 
and  secondly,  because  1  am  truly  sensible,  unle.ss  I  ploiujh  with  his  Heifrr^  be 
will  not  |K'rmit  me  to  be  right,  t  and  I  shall  undergo  the  hard  fate  of  I*tolemy. 
Meyer,  and  others,  wh(»se  mean  lunations  were  in  a  most  astonishing  and  ahsunl 
manner  tortured,  trieil,  contlemned,  and  ext-cuted,  in  his  Astron.  Chron..  p.  2;'- 
to  273.  I  therefore  clioose  to  take  liis  advi<'e,  and  make  my  apjieal  t<>  the  l*ul' 
lie,  and  take  my  chance  with  other  Scribblers  for  a  favourable  <ieci.Mon.*' 

Then  follows  thiee  closeIy-])rinted  columns  of  abstruse  calculations  t<»  th- 
complete  overthrow  of  Kennedy,  and  is  signed,  "J  SiTupulous  Calculator."  W"* 
have  the  leaf  of  Lloyd's  Paper  on  which  this  learned  letter  appears.  At  f^ot  we 
tind  written,  '•  Mr.  Fisher,  Attorney-at-Law,*  with  an  asterisk  referring  to  olc 
above,  .showing  that  he  was  the  "  Scrupulous  Calculator." 

•  Thi»  apiteai-s  t»)  have  been  Kennedy's  way  to  get  out  of  a  <lileinmH  when  prew»e.i. 

f  AiKitlier  inHtanre  of  Kenne<ly'H  "  \vay  "-   everj  one  was  wn»ng  who  diffrn-U  frv.m  Liia. 
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Meyer,  and  the  other  Table-makers,  only  to  correct  the  defi- 
ciency of  their  mean  measnres ;  you  would  oblige  the  purchasers 
of  your  Chronology,  and  others,  it'  you  would  send  to  the  Printer 
of  this  Paper,  as  soon  as  you  can,  the  true  time  of  Full  Moon 
in  July,  1770,  deduced  from  your  own  Epocha,  Lunation,  and 
Tables,  together  with  tlie  Calcidas,  in  order  to  show  that  you 
have  not  mixed  the  numbers  of  any  other  j>erson  with  your  own. 
If  your  predicted  time  answers  to  the  Observation  as  near  as 
the  time  deduced  from  other  Tables,  it  will  l)e  the  means  of 
proving  the  superior  value  of  your  R^idix  and  Measures  above 
all  others ;  but,  if  yt)U  decline  this  Proof,  your  former  assertions 
will  be  treated  as  mere  Cliimenis. 

A  Ldver  of  Astronomy/ 

To  this  Kennedy  made  no  reply.  (See  liLs  treatment  of  **  A 
Scrupulous  Calculator,"  note  308). 

And  from  this  date,  July  19th,  1775,  we  hear  no  more  of 
Kennedy,  until  his  death  in  1782.^'*® 

The  Art  of  Drawing  in  Perspective,  «&c. — Although  Fer- 
guson was  now  in  indifferent  health,  he  could  not  remain  idle. 
During  the  summer  of  this  year,  he  wrote  and  published  "  Tlte 
Art  of  Draiving  Made  jfcWy."  This  work  is  an  octavo  of  124 
pages,  embellished  with  nine  folding  copperplate  engravings, 
and,  like  all  of  Ferguson's  other  works,  this  one  on  Perspective 
is  written  in  plain  and  simple  language,  and  is  perhaps  still  the 
best  introductory  Treatise  on  Perspective  that  can  be  put  into 
the  hands  of  the  young  student  The  editions  of  this  work  are 
of  the  years  1775,— 1778,— 1803,— 1807,— 1810,— 1823,  &c.\ 
that  of  1823  was  published  by  Sir  David  Brewster  in  his 
"  Ferguson's  Essays."    The  annexed  is  a  co})y  of  its  title-page : — 

"  The  Art  of  Drawing  in  Perspective  Made  Easy  to  those  who  have 
no  previous  knowlwlgc  of  the  Mathematics.     By  James  Ferguson. 

309  Kenncily,  fnnn  every  souix-e  of  information  uv  have  receive<l,  uppt'ani  to 
have  Iwen  *'  a  perfect  M|MH:iinen  of  arrogiince,  priile,  vanity,  and  »elf-conceit  "  : — 
unother  account  asHiires  us  that  he  knew  litthi  or  nothing  of  Practical  Astnmomv, 
although  he  assumed  to  he  a  ;;reat  master  therein  ;  another  informs  uh,  that  **  fio 
was  a  man  most  Hueut  and  Jlipjiant  in  M))iHM-h,  never  at  a  l(»s8  fur  a  wonl,"  and 
that  **!iia  v<M'abnlar>'  required  to  be  corrected  and  reprintnl." 

On  applying  to  tlie  present  rector  of  Bnulley  for  notes  on  Mr.  Kennedy,  he 
very  kindly  suplied  us  with  the  following,  which  is  copietl  fnun  the  stone  rover- 
ing  Mr.  Kenne<ly*s  grave  at  Bradley,  Derbyshire, —viz. 

*•  The  Rrv.  Afr.  John  Kmnetly  Died  Feh.  4th.  17S2,  a.'W  S4.  Hf  h-oa  Hertor 
of  the  PartJth  of  liradlfii  4.S  ytarn.  If  thoa  wouhlM  knoic  more  of  thin  yood 
and  learned  man  o»i*nlt  his  Book." 
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Illustrated  with  Plates.     London :  Printed  for  W.  Strachan  and  T. 
Cadell  in  the  Strand,     mdcclxxv." 

Ferguson's  constitution,  "always  feeble"  (according  to  the 
late  Mr.  Andrew  Reid,  so  often  quoted),  "  now  began  to  show 
symptoms  of  breaking  up — ^he  was  now  often  unwell  and  con- 
fined to  his  room ; "  and  when  he  was  able  to  walk  abroad,  "  it 
was  with  an  unsteady  and  feeble  step."  He  was  now  also 
"  greatly  afflicted  with  gravel,  so  much  so,  that  many  a  night 
he  was  kept  from  sleeping  by  the  severity  of  his  paina" 

Notwithstanding  his  impaired  health,  he  was  always  engaged 
in  some  favourite  study  or  pursuit  At  commencement  of  his 
preface  to  this  work  on  Perspective,  he  thus  feelingly  alludes 
to  the  state  of  his  health,  and  its  consequent  influence  on  the 
mind : — 

"In  my  infirm  state  of  health,  a  situation  that  is  very  apt  to  affect  the 
mental  fiiculties,  I  thought  my  last  book  on  Mechanical  Exercises  would  bare 
been  the  last  book  I  should  ever  publish.  But,  as  I  have  been  constantly 
accustomed  to  an  active  life,  and  to  consider  idleness  as  an  unsupportable 
burden,  I  have  of  late  amused  myself  at  intervals,  as  my  usual  business  would 
permit,  with  studying  Ferspeciive,  &c"  • 

Tlius,  at  intervals  of  his  usual  business,  and  it  may  be  sup- 
posed when  free  from  pain,  he  amused  himself  in  writing  this 

Treat  ise.^^^ 


Equation  Rotula. — During  the  year  1775,  Ferguson  made 
several  Rotulas  for  showing  the  Equation  of  Time  ;  he  also  com- 
puted an  Equation  Table  for  the  second  year  after  leap  years. 
We  have  one  of  the  Rotulas,  a  small  one,  in  an  unfinished  state 
(on  a  card  4|  by  3^  inches) ;  so  far  as  it  goes,  it  consists  of  a 
series  of  concentric  circles — round  and  within  the  exterior  one 
in  unequally  divided  spaces — are  the  names  of  the  Days  of 
the  Month;  in  next  circle,  the  days  of  the  Month  irreifulariv 
numbered,  against  which,  in  another  circle,  are  the  minutes  «>t' 
time  to  be  added  or  subtracted  as  the  Clock  or  Watch  is  FuMfrr 
or  Slower;  and  in  the  interior  circle  are,  in  unequally  dividitl 
spaces,  ''Sun  Fofiter  than  the  Clock*' — ''Sun  Sl&VYr  than  thr 
Clock',' — "Sun  Fasler''  and  "Sun  Slower"  showing  how  the 
Clock  or  Watch  is  to  be  set    The  interior  of  the  circle  is  blank. 

^10  This  will  reniiiui  the  reader  of  many  recorded  instanees  of  men  of  l»*tt'-r* 
and  srience,  who,  like  Ferjriison,  worked  up  to  the  last  ; — of  An'hiniedes  and  hi* 
Prohhiin  ;  of  < 'o|H'ruicii8  aiul  his  celebrated  work  on  Astronomy;  of  Sir  Isaac 
Newton,  Dr.  Daltou,  &c. 
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as  also  a  space  on  the  card  below  it,  evidently  intended  for  Ex- 
planation and  Directions.  "J.  F.,  1775"  is  in  the  lower  right 
hand  comer  of  the  card. 

Murdoch  Ferguson. — To  the  kindness  of  E  Balfour,  Esq., 

Secretary  of  the  Royal  College  of  Surgeons,  we  are  indebted  for 

the  following  extract  from  the  College  Record  : — 

"  Mr.  Murdoch  Ferguson  obtained,  on  the  ()th  July,  1 775,  from  the 
Court  of  Examiners,  the  Certificate  of  (Qualification  of  Surgeon  to  a 
Regiment;  also,  Mr.  Murdoch  Ferguson,  (m  the  7th  November, 
177(j,  passed  as  Surgeon  to  a  Ship  of  the  first  rate." 

Shortly  aft<3r  Murdoch  received  his  Certificate  of  Qualifica- 
tion as  a  Surgeon  to  a  Regiment,  we  find,  by  a  notice  in  the 
London  Gazetteer,  that  he  was  married  to  a  Miss  Vincent  of 
Rt)yal  Hill,  Greenwich,  on  16th  August.  The  following  letter 
from  his  father  to  the  Rev.  Mr.  Cooper  of  Glass,  Banffshire, 
refers,  among  other  matters,  to  this  union. 

Letter  from  Ferguson  to  the  Rev.  Mr.  Cooper. — The 
original  of  the  following  interesting  letter  from  Ferguson  to  his 
friend  the  Rev.  Mr.  Cooper  of  Glass,  Banffshire,  is  in  our  pos- 
session :  ^^^ — 

**  Reverend  Sir, — I  now  take  the  pleasure  of  sending  you,  by  my  youngest 
son,-'*^*-  an  Analysis  of  my  Course  of  Lectures,  my  Pamphlet  on  the  Doctrine 
of  Eclipses,  and  my  three  printed  letters  to  Mr.  Kennedy,  whom  'tis  as  iui- 
possible  to  silence  as  to  still  the  waves  of  the  raging  sea.^^^  On  sending  him 
my  printed  Letter,  he  wrote  me  a  very  abusive  and  threatening  one,  the  piur- 
j)ort  of  which  you  will  easily  guess  at  when  you  read  the  inclosed  copy  of  the 
answer  I  wrote  thereto. 

My  eldest  son  (a  Surgeon)  was  married  about  three  weeks  ago,  and  I  liave 
been  obliged  to  give  him  his  Portion,  which  has  left  me  so  little  money,  that 
I  am  afraid  I  shall  not  be  able  to  send  you  any  Books  this  year. 

I  thank  you  for  your  kind  inquiry  about  ray  health,  which  is  rather  liett^r 
than  when  I  wrote  last  to  you ;  but  I  am  still  much  afflicted  with  the  Gravel, 
wliich,  sometimes  for  a  fortnight  together,  does  not  allow  me  to  sleej)  a  (juar- 
ter  of  an  hour  at  any  time  through  the  whole  night. 

'M\  "The  Reverend  Mr.  Cooper  was  inducted  minister  of  the  PariMh  of  (Ilass 
ill  the  year  1755,  and  died  in  1795,  aged  78,  and  in  the  40th  year  of  his  ministry. 
He  was  an  old  and  much-valued  friend  of  Ferguson's."  (Extracted  from  u  U-tier 
from  the  Kev.  Mr,  DnguM,  present  minister  of  Glass). 

312  This  Tisfvn  to  his  son  John,  who  would  be  about  taking  his  departure  at 
the  time  for  his  Classes  at  Murischal  College,  Abertleen. 

313  About  7  months  after  the  date  of  this  letter,  Ferguson  again  wrotf  Mr. 
Cooper,  and  pre»ente<l  him  with  his  three  printeil  letters  to  Konnedy.  If  Fi*rgti- 
son  lia«i  forgotten  he  had  already  sent  copie.n  of  these  letters  to  his  Reveroiul 
friend,  it  shows  that  his  memory  was  givmg  way  in  the  spring  of  177«».  (See 
]Mge  1 45  for  second  letter). 

3k 
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My  Sister  is  very  well  here,  and  desires  her  best  respects  to  you.'^*   Be  so 

good  as  to  send  for  my  sister  Elspeth,  and  slip  the  three  Guineas  quietly  ioto 

her  hand  which  you  will  find  here  inclosed ;  and  tell  her  that  two  of  them  are 

for  herself,  and  the  third  for  her  daughter  Jensey. — I  am,  with  great  respect, 

Reverend  Sir, 

Your  most  obliged  humble  servant, 

Jamrs  Ferousox."  51* 
X(».  4  ill  Bolt  Court,  Fleet  Street, 
London,  Sept.  I2th,  1775. 

The  above  shows  that  Ferguson  sent  to  Kennedy  a  copy  of 
his  last  printed  letter  (letter  third);  that  in  return  he  had 
received  an  "  abusive  and  threatening  one  ; "  that  he  answered 
Kennedy's  rough  letter,  and  had  inclosed  in  this  letter  a  copy 
of  the  answer  for  his  Reverend  friend.  We  have  that  copy, 
perhaps  now  the  only  one  in  existence — it  is  very  smart,  and 
would,  no  doubt,  prove  a  bitter  dose  to  one  so  singularly  self- 
conceited  and  arrogant.     It  is  as  follows : — 

"  Reverend  Sir, 

I  received  your  letter  dated  the  2d  instant,  and  do 
confess,  that  before  I  could  be  qualified  to  answer  it  properly,  I  ou^t  to  go 
a  week  to  Billingsgjite  in  order  to  learn  proper  language.  I  am  now  called 
Poor  James  Ferguson^  an  iynorant,  illiterate,  stupid  Blockhead  and  Dunce; 
with  many  other  such  vilifyincj  Epithets  as  any  one  but  p<}or  proud  John 
Kennedy  would  luive  been  ashiimed  of. 

Y<ni  now  tell  ine  tliat  you  think  yourself  Mnitbody — that  you  have  jHit  a 
gag  in  my  mouth — that  you  shall  be  a  Gad-fly  to  pursue,  gall,  and  sting  nit? 
— that  you  will  exalt  your /)»/w^a/j<  <ir//j.  and  sharp-edged  Sirord^  bravely  t«.» 
fight  your  way  I !  I 

A  Gad -fly  to  pretend  to  be  somebody!  I  have  indeetl  heard  that  that  littU 
pestiferous  Insect  has  a  nting  in  it,s  tail;  but  never  knew  before  that  it  had  i 
puissant  arnt^  or  that  it  could  wield  a  shirp-edgid  Sicord.  A  Fhipprr  U  \\rt- 
p;iring  for  this  Cxad-fiy. 

The  many  errors  and  blunders  I  have  hitherto  charged  you  with  you  have 
thouj^ht  proper  to  pass  over  in  silence  —not  one  of  them  have  you  otfenti  t«) 
deny  the  justness  of,  or  to  refute;  but  luive,  as  you  say  of  me,  cowtirdl^  dr- 
eliard,  and  fl^jivn  off  to  some  other  thing.  Yon  now  want  me  t-o  CiilcnUt*? 
Ptolemy's  Eclipses  from  Ptolemy's  data  acconling  to  the  Egyptian  Style. 
When  von  have  cleared  vourself  of  what  I  have  fonnerlv  chaivetl  vou  with,  :ii!«l 
have  convinced  the  world  that  you  have  truly  re«luce<l  the  days  of  the  Ej:aj»- 

:<I4  This  was  Frrj^uson's  sislrr  J:iu<»t.      She  a|)|M'ars  to  have  left  BantTshirt-  f -r 
Lou* Ion  in  .luly,  177'^  t<>  nursj*  Mrs.  Fci^^iisou,  who  wa^  th»*n  unwfll,   and  «b.» 
shortlv  aftt'Twanls  died.      She  reniaine«l  after  Iwr  death,  nin\  hail  t-hargt*  uf  Kvr 
^usou's  household  atlairs  till  his  death,  when  sin*  returneil  to  the  north. 

'■^^^  For  this  letter,  and  for  the  c'<>]iy  of  the  one  Ferguson  sent  to  the  Kev    Mr 
Kennedy,  we  are  indebted  to  the  kindness  of  the  Hev.  Mr.  Thoniiton  of  FrttrrevNi>, 
in  Kineardinesliire,  who,  in  18<)1,  kindly  presented  them  to  us. 
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tian  months  to  the  days  of  the  Julian  months;  and  that,  without  cooking  and 
mutilating  even  your  own  numerical  measures  you  can  make  your  Calcula- 
tions agree  with  the  recorded  times  of  these  Eclipses,  I  shall  be  willing  to 
comply  with  your  desire. 

All  that  I  have  hitherto  charged  you  with  is  but  little  in  comparison  with 
what  is  yet  to  come  out.  The  way  you  have  treated  the  Lunations  of  Ftolemij 
and  Meyer  shall  be  exposed  to  the  public  more  fully  than  has  yet  been  done; 
and  (what  is  new)  the  way  that  you  have  cooked,  mutilated,  and  tortured  your 
own  Lunation-mea^sure  shall  be  detected  and  exposed.  You  have  said  that 
29  days  12  hours  44  min.  1  sec.  45  thirds  is  the  exact  mathematical  measure 
of  a  mean  Lunation,*^ ^^  and  that  the  least  particle  of  time  can  neither  be  added 
thereto,  nor  subtracted  therefrom,  without  doing  violence  to  nature,  as  the 
Lunations  follow  one  another  in  an  unintemipted  succession,  like  the  equal 
links  of  a  chain.  If  so,  what  in  the  name  of  that  Stranger  called  common 
$ense  could  induce  you  to  throw  ofi'  a  retlujulant  day  at  the  end  of  49680 
Lunations,  reckoned  downward  from  your  original  Radix,  and  there  to  make  a 
short  link  in  your  Lunation-Chain  ?  according  to  this  Doctrine  of  yours,  the 
whole  is  less  than  all  its  parts  put  together. 

It  shall  be  proved  that  you  have  thrown  oflf  this  redundant  day  in  your 
Prac/i/!f  almost  757  yeara  before  the  time  appointed  by  your  Theory;  and 
that,  by  no  less  than  2 1  well- vouched  Eclipses,  your  Theory  differs  from  your 
coaxed  Practice.  These  Eclipses  you  will  acknowledge  to  be  disinterested 
evidence,  if  you  have  even  the  least  regard  for  truth,  although  they  undoubt- 
edly prove  that  all  your  errors  and  blunders  ha^  arisen  from  your  having 
fixed  your  original  Full  Moon  too  late,  and  made  your  Lunation-measure  too 
short,  and  then  it  will  be  manifest  that  the  errors  and  blunders  you  charge 
me  with  are  all  your  own.  The  Calculations  in  your  Scripture  Chronology 
shall  be  analyzed,  and  Kennedy  shall  be  set  against  Kennedy,  like  a  House 
divided  against  itself.  I  thought  proper  to  inform  you  of  all  this  before-hand, 
in  order  to  convince  you  that  you  have  neither  gagged  my  mouth  (as  you  say 
you  have) — that  I  have  not  like  a  dastardly  Coward  (as  you  say  in  your  true 
Billingsgate  style)  quitted  the  Field  with  precipitate  Flight;  and  that  I  am 
neither  afraid  of  your  Oad-fly  stingy  nor  of  your  puissant  arm  and  gharp-edgM 

Remember  that  I  shall  not  answer  any  written  Letter  of  yours  after  this  date 

— it  is  neither  worth  my  while,  nor  have  I  time  to  throw  away  to  so  little 

purpose,  who  am. 

Reverend  Sir,  (I  should  have  said 

most  Reverend  Gad-fly) 

London,  Aug,  l^th,  1775.  your  well  wisher,  tho'  not 

your  humble  Servant, 

The  above  is  the  Copy  of  a  Letter  to  James  Feruuson." 

the  Rev.  Mr.  John  Kennedy,  Rector 
of  Bradlev,  in  Derbvshire.'' 

3io  Regurdiiig  the  length  of  the  moan  lunation,  see  fomier-notes  on  Kenue«ly, 
&c. 

317  Ferguson's  State  of  health  prevented  him  from  publishing  his  observations, 
and  "  th^  Reverend  Gad-fly  "  therefore  escaiteil  the  infliction  of  the  *\flapper." 
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Ferguson's  Household. — At  the  close  of  this  year,  his 
household  was  reduced  to  three  persons, — viz.  Ferguson  him- 
self, his  sister  Janet,  and  a  domestic  servant.  His  son  Murdoch, 
then  lately  married,  had  an  establishment  of  his  own.  John, 
the  youngest  son,  was  attending  the  Classes  at  Marischal  Col- 
lege, Aberdeen.  And,  as  previously  mentioned,  his  sister  Janet 
came  to  London,  in  the  summer  of  1773,  to  attend  on  Mrs.  Fer- 
guson, who  was  then  on  her  death-bed  This  sister  remained 
with  Ferguson  until  his  death  in  Nov.  1776. 

177G. 

Money  Bequeathed  to  Ferguson. — Our  first  note  for  1770 
refers  to  a  considerable  sum  of  money  which  had  been  be-* 
queathed  to  Ferguson  by  a  relative  who  died  about  the  begin- 
ning of  this  year,  but  by  whom,  and  the  sum  left,  we  have  been 
unable  to  learn.  The  Artisan  or  Mechanics'  Instnictor,  voL  1st,  p. 
2t35,  notes,  "  that  he  left  behind  him  a  sum  to  the  amount  of  about 
Six  thousand  pounds."  The  Practical  Mechanics  and  Engineers' 
Magazine,  voL  1.,  p.  176,  says,  "  he  left  upwards  of  £6000  at  his 
death," — and  one  of  the  obituary  notices  in  the  Appendix,  that 
"ho  bequeathed  to  different  Legatees,  at  his  death,  al)ove  £5000/* 
And  "A  Plain  honest  man  "  who  defends  him  (in  the  Apjx'ndix}. 
and  who  knew  Ferguson,  speaks  of  "  the  few  thousand.s  he  left 
behind  him,  which  came  to  him  a  very  short  time  iK-fore  \w 
died,  by  means  of  the  death  of  a  near  relation."  From  ihest- 
accounts  it  appears  that  Ferguson,  about  ten  months  l>ef()re  hi^^ 
death,  had  beciueathed  to  him  by  a  near  relative,  "  a  few  thou- 
sand {>ounds,"  but  which  he  did  not  live  to  enjoy. •'^^** 

Table  of  the  Equation  of  Time. — In  the  month  t»f  Man^h. 

:51>S  If  F«'rt(iisoii  n-ccived  tliesf  "  few  thousand  |»oiin(ls  "  onlya)M»nt  ton  month* 
befon'  his  (h-alh,  it  is  obvious  that  hr  must  hav<*  \>evn  jHissessoil  of  a  i*onsi»ler.ihI< 
sum  of  his  own  before  that;  for,  in  his  Will,  In*  mentions  that  he  had  exjhiid"i 
upwards  of  t'llOO  on  Murdoch.  He  re<'eived  his  *'' jutrfion  "  at  the  tinje  of  lii-' 
marriage,  in  Au^^ust,  177f»  (see  letter  of  date  Sept.  12lh,  1775.  i»]i.  441,  442>,  hut 
it  is  jiossihh*  that  tht;  ''portion"  may  have  bet-n  a  small  one,  and  ♦«iij'|«l«- 
mented  on  receipt  of  the  lej;acv.  In  the  Will  wc.  find  no  sum  stat«^l  as  to  ih-- 
gross  amount  he  had,  but  .t'200  was  to  be  set  asi<le  for  his  daughter  Agnes,  «sh.»uld 
she  cast  up  in  ilistressed  circumstances.  Three  of  hi.s  si.sters  had  Cl^^  anion;; 
them.  John,  th«'  s(»n,  on  reaching  21,  was  to  get  £1100,  and  then  Murd<Mh  acd 
he  was  to  get  e<jual  halves  of  the  balance,  and  the  three  executors  had  Jt*3o  atm-n;: 
them  as  a  mark  of  esteem  ;  thus,  all  these  sums  (omitting  the  £1100)  am<»unl  i'> 
.ticcju,  -"///^/r.s7  o7iil  rrsidm'  "  sum  notetl  was  to  Ihi  eijually  <iividetl  Utw«vn 
Murdoi  h  and  J(»hn,  on  the  latter  attaining  liis  21.st  year,  in  February,  17>*o. 
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1770,  appeared  Ferguson  s  last  publication,  a  sheet  Tabic  of  the 
Equation  of  Time,  probably  printed  from  his  equation  compu- 
tations in  the  previous  year.  Along  the  top  of  the  sheet  in  a 
long  line  is  the  following : — 

"  Table  of  the  E(iiiation  of  Time,  Showinpr  the  Equation  of  Time  for 
I^eap  Year,  and  the  First,  Second,  and  Third  Year  thereafter.  By 
James  Ferguson,  F.R.S.,  177(5." 

And  at  foot  of  the  sheet  we  find. 


<(  u 


Sold  by  the  Author  at  No.  4  Bolt  Court,  Fleet  Street.    Price  One 
Shilling." 

This  is  a  very  scarce  publication,  so  much  so,  that  when  it  is 
to  be  had,  from  iivc  to  ten  shillings  is  asked  for  it.  The  copy 
which  we  had  long  in  our  possession  is  now  in  the  Museum  of 
Banff. 

The  Northcote  Likeness  of  Ferguson  Published. — This 
likeness  of  Ferguson,  the  first  ever  published,  was  painted  by 
Northcote,  and  published  on  March  20th,  177G,  just  about  eight 
months  before  his  death,  when  in  the  GGth  year  of  his  age.  It 
has  always  appeared  to  us  that  this  likeness  could  not  possibly 
Ik)  correct — much  too  youthful  and  gjiy  for  a  careworn  man  of  GO. 
When  his  publisher,  Mr.  Cadell,  brought  out  the  second  edition 
of  Ferguson's  "  Select  Mechanical  Exercises,"  on  1st  January, 
1778,  he  rejected  this  likeness  for  the  fronti.spiece  to  this  work, 
and  inserted  one  taken  from  the  Townsend  print,  published  in 
December,  177().  Mr.  Cadell  having  done  this,  shows  that  the 
Townsend  likeness  was  the  correct  one.  We  have  a  copy  of  this 
likeness  by  Northcote.  W^ithin  a  broad  rimmed  oval,  on  an  en- 
graved oblong  ground  123  ^y  1^  inches,  is  the  likeness  of  Fer- 
guson facing  the  right,  draped  in  a  fur-necked  cloak  or  mantle, 
with  book  in  left  hand,  and  another  close  by  lettered  "  Xi'vioji 
Phil!'  and  underneath  as  follows : — 

"  James  Northcote  pinx*. — F.  Hawanl  fecit."  -^'^ 
Published  March  20th,  1776,  for  W.  Shropshire,  No.  15s  New  li<»nd  Street. 

319  Janit's  Northcote,  the  ct^lebnited  Paiiit<T,  was  bom  at  Plymouth  in  1740. 
He  came  to  I^m«lou  in  1771,  bvin;;  then  in  his  25th  year,  and  wjls  for  fiv«'  years 
after  that  time  the  pupil  of  Sir  .loshua  Reynolds.  In  1770,  he  set  ui»  for  himself 
AM  a  I'ortniit  painter.  He  died  in  his  house,  Argyle  Street,  London,  on  l.'Uh 
July,  IS.'U,  a;;ed  S5.  Ferguson's  likenes!*,  by  Nf»rthcot«*,  was  done  in  Mareh, 
1770.  It  must  have  Imjcu  his  earliest,  or  one  of  his  earliest  eifortti  on  his  own 
account. 
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A  half  size  copy  from  this  likeness  is  given  in  the  Library  of 
Entertaining  Knowledge,  vol  L,  p.  208.  The  publishers  of 
which  volume  do  not  seem  to  have  been  aware  of  its  rejection 
by  Ferguson's  publisher.  (See  note  on  the  Townsend  likeness 
of  Ferguson  in  the  Appendix). 

Ferguson's  (supposed)  Last  Letter  extant. — On  April  10th, 
1776,  Ferguson  wrote  a  long  and  interesting  letter  to  the  Rev. 
Mr.  Cooper  of  Glass,  Banffshire,  regarding  the  origin  of  his 
Mechanical  Paradox,  &c.,  which,  so  far  as  known,  is  the  last  let- 
ter extant  written  by  him  (being  dated  seven  months  before  his 
death).  Instead  of  placing  it  here,  under  the  year  of  its  date, 
it  was  made  to  follow  the  description  of  the  Mechanical  Para- 
dox, under  date  1750  (pages  145 — 148) ;  that  was  considered 
the  more  appropriate  place,  and  to  which  the  reader  is  referred ; 
but  as  there  are  some  remarks  at  the  beginning  of  this  letter 
unconnected  with  the  Paradox,  we  shall  here  reproduce  the  first 
ten  lines  of  it,  and  give  notes  on  them, — 

''  Reverend  and  Dear  Sir, — I  am  glad  that  my  last  letter  came  safe  into 
your  hands,  and  do  return  you  my  sincere  thanks  for  delivering  the  one  in- 
closed in  it  to  my  Sister,  begging  that  you  will  now  repeat  the  same  favour. 
a»s  it  is  exactly  on  a  similar  occasion,  and  she  may  still  be  in  need  of  a  small 
supply."^-^^  I  thank  God  that  I  am  now  much  recovered  of  my  gravel,  and  in 
hope  of  getting  (piite  well  again.-^-^ 

I  herewith  send  you  an  account  of  my  Mechanical  Paradox,^"  and  my 
three  Letters  to  parson  Kenned3%323  ^hy  js  now  verj"  quiet.  He  has  l>eeD 
sadly  trimmed  by  the  reviewers,  i^c."  (See  letter  of  date  April  10th,  1776, 
pp.  14')— 14H). 

Common  Plack  Book. — This  MS.  folio,  so  frequently  allude^i 

"'2f>  Th<»  "  la  fit  letter  "  licip  alluded  to  refoi-s  to  the  gup  in  our  po.s.M*Nsi(»n,  d.it<si 
^o\\X.  12th,  177.^,  and  iiisritpd  nt  pages  441,  442.  It  i.s  probable  that  other  fAr*' 
(ji/iiiras  would  also  he  iiulosed  in  this  last  letter  foi  liis  .^ist^-r  Kl.H|K'th,  showiMi: 
Ker«jjii.soii*H  tender  re<4ard  and  attention  to  her  wants  without  .solicitation. 

'<-l  By  refrning  to  letter  of  date  12th  Sept.  177/i,  pp.  441,  442,  it  will  K^  ..}. 
served  that  ahont  the  time  he  wrote  it  he  was  in  great  di.stress  with  gravel,  hi 
this  la.st  letter,  written  seven  nionths  alterwards.  he  expivsse.s  himself  as  havinj; 
got  mneh  hetter  of  it,  and  "  in  hope  of  getting  (piite  well  again,"  thi^  ho|H^  «j« 
illusory.  In  June  he  wa.s  again  laid  prostrate  in  bed,  to  whii-h  In-  ua>  !n'»>tlv 
ennfnKMl  till  his  death  on  IHth  Noveniher. 

^'2-  This  refers  to  his  panjphlet  on  the  Mechanieal  Paradox,  publishe^l  in  17»»4. 
and  noticed  at  page  302. 

'•^'^^  It  is  singular  that  Ferguson  should  again  pre.>ent  Mr.  C'oojht  with  i*oj-i«< 
of  his  Three  Letters  to  "  pai-son  Kennedy,"  seeing  that  he  sent  him  copies  hy  hi» 
son  John  on  Sept.  12th,  177f>.  Trobably  Ferguson's  ninniory  wa.*  Wginniiig  t«> 
fail,  and  had  forgotten  the  einunistance. 
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to  in  these  pages,  and  from  which  we  have  given  so  many  curi- 
ous extracts,  was,  with  other  two  MS.  vohimes  of  Ferguson's 
(noticed  at  pages  224  and  235,  236)  discovered  in  Edinburgh 
towards  the  end  of  1865,  and  with  them  was  bequeathed  to,  and 
deposited  in  the  College  Library,  Edinburgh,  shortly  afterwards, 
by  the  late  James  Lauder  Rutherfurd,  Esq.,  agent  for  the  trus- 
tees of  the  late  John  Ferguson,  Esq.,  the  youngest  and  then  only 
surviving  son  of  Ferguson. 

It  would  appear  that  this  MS.  folio,  with  the  other  two  quarto 
MS.  volumes,  and  also  a  box  containing  a  small  orrery,  di-awings 
and  writings  which  had  belonged  to  Ferguson,  were,  shortly 
after  the  sons  death,  in  1833,  deposited  in  the  Writing  Cham- 
iKjrs  of  his  solicitor,  Mr.  Balderstone,  in  Edinburgh,  and  it  was  in 
these  premises,  subse(juently  occupied  by  his  successoi*s,  Messrs. 
Scott,  Moncrieff,  &  Dalgetty,  W.S.,  that  these  were  found. 

As  formerly  noticed  (note  194),  we  were  early,  in  1864,  pre- 
sented with  the  box  and  its  cimt^nts ;  the  existence  of  these  MS. 
was  not  then  known,  otherwise  they  would  probably  have  been 
presented  to  us  by  Mr.  Rutherfurd  along  with  the  box. 

The  "  Common  Place  Book'*  is  14^  by  9^  inches,  and  l^-inch 
thick,  is  half  bound,  and  appears  to  have  been  originally  in- 
tended for  either  a  Merchant's  Day  Book,  or  Journal,  as  it  is 
ruled  throughout  Avith  £  s.  d.  columns,  in  red  ink,  similar  to  such 
books, — has  276  pages,  with  several  interleaved  ones  of  a  quarto 
size,  184  Miscellaneous  Articles,  and  108  pen-and-ink  drawings, 
many  of  which  are  very  beautiful  These  writings  and  draw- 
ings are  not  entered  on  consecutive  pages  in  the  order  of  their 
dates,  but  appear  to  hav6  been  inserted  at  random,  without  any 
regard  to  order  or  arrangement,  and  many  of  them  are  to  be 
found  in  his  printed  works.  Near  the  top  of  the  first  fly-leaf 
we  find,  in  FiTguson's  autograph, 

"  Jftiiie:^  Fergiwon's 

Coiiuiion  Pliu'f  B*)ok," 

but  without  date.  It  does  not.  liowever,  aj)j>ear  to  liiive  l>een 
commenced  before  1756.  Ferguson  <lied  in  1776,  so  that  it 
would  be  his  *'  Common  Place  Book  "  for  about  20  veai-s. 

To  Sir  David  Brewster,  Principal  of  the  University  of  Edin- 
burgh, to  whom  we  are  indebted  for  the  loan  of  thr  MSS.,  and 
for  the  liberty  of  taking  extracts  therefrom,  we  take  the  oppor- 
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tuiiity  here  afforded  to  acknowledge  our  sense  of  liis  kindnefis, 
with  many  thanks. 

Murdoch  Ferguson  Shipwrecked. — According  to  a  memor- 
andum, Murdoch  Ferguson  was  shipwrecked  in  September,  1776, 
narrowly  escaping  >vith  his  life.^^ 

Ferguson  on  his  Death-Bed. — Of  the  closing  scene,  we 
learnt  from  the  youngest  son  (John),  and  also  from  Mr.  Andrew 
Reid,  so  often  quoted,  that  Ferguson  was  confined  to  the  house 
from  the  end  of  June  till  November,  1776,  and  that  durinir  the 
greater  part  of  these  five  months  he  was  confined  to  bed,  occa- 
sionally suffering  great  pain  from  gravel  and  other  ailment.s. 

Death  of  Ferguson. — Died  at  his  residence,  4  Bolt  Couit, 
Fleet-strett,  London,  on  Saturday  morning,  16th  Novemlxr, 
1776,  at  a  quarter  before  Six  o'clock,  the  great  Self-taught  As- 
tronomer and  Philosopher,  James  Ferguson.  F.RS.,  aged  66 
years  and  7  months.  He  died  as  he  lived,  "  an  upright,  worthy 
man,  and  a  sincere  believer  in  the  Christian  faith."  His  death  was 
deeply  regretted  in  this  and  other  countries.  His  son  John,  in  18^1, 
informed  us  that  his  fatlier's  "  intellect,  during  his  long  confine- 
nient,  was  clear  and  unclouded  to  the  last;"  that  his  **  last  w^>nis 
wore  faltering,  and  in  part  inaudible  ;  but  .so  far  as  they  could  l-e 
uudtu'stood,  they  were  in  prayer,  resigning  his  soul  into  the  hands 
of  his  Maker."     (For  Obituary  Notices,  see  Appendix).^-^ 

FI':r(;uson's  Funeral. — "  Ferguson  was  interred  in  tli*- 
('hurcliyard    of  Old   St.   Mary-le-Bone,  London,    on    Sat  unlay 

:v2\  Several  writi  is  allud*'  to  tliis  disiister,  luit  «lo  not  mention  xrhfrr  it  o«"«  arf-'i. 
In  tlic  .\j»j»en(iix  to  Ni<lior.s  Life  of  IJowyer,  j).  59^>,  is  tlie  following  reft-remiv  - 
"  His  M)n  was  a  snr«,'eon,  and  attemjjted  to  settle  at  Bury  —stayed  Init  a  little  ^h:K 
tlj,.iv — went  to  sea — was<ast  away,  and  lost  his  all  a  little  Ix'fore  his  father'.**  death. 
hut  tintls  hiniselt  in  no  had  plight  since."     This  is  a  singular  expivssion,  "  ■• 
hnd  ftUcjltt  since."    (.'an  this  have  reference  to  the  pnjperty  to  which  he  mii-.  it-i'd 
on  tlie  death  of  his  father?     Partington,  in  the  Adtlenda  to  FerKust»n*>  M«in<it. 
in  his  ?'.<lition  to  Lectures  on  Select  Suhiects,  notes,  "  /<»>  eldrsf  }tt>n  sujfrrfii  *>.; 
vrrck;  iiarrov'hf  rscnpintj  irith  his  Ufi.'     Our  note  of  it  is  taken  fn>n>  an  a';lu«'i«'ti 
made  in  a  letter  which  helongetl  to  Mr.  Adam  Walker,  a  friend  of  Fei-gUMiii,  w1p«  "'. 
wjus  shown  to  us  by  his  son,  Mr.  Deane  Walker,  so  frequently  (juoletl.     Th»-  A> 
a^ter  is  noted  in  the  letter  as  having  occurred  in  SepttunlnT,  a>>i>ut  2  month-*  I- 
fore  his  father's  death,  hut  does  not  allude  to  where  it  occurred. 

•^-•'>  In  our  conversation  with  .lohn  Ferguson,  Efwj.,  in  ISIU.  relative  i-*  1..* 
father's  death,  he  mentioned  that  there  were  only  four  jtersons  pn-s«*nt  hi  V> 
death,  -  viz.  himself,  his  brother  Murdoch,  his  aunt  Janet  Ferguson,  and  th- 
domestic  servant. 
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morning,  23d  November,  1776."  **  The  following  '■  Order  of 
the  Funeral "  ia  copied  from  an  old  manuscript,  long  iu  the 
possession  of  the  late  Miss  Wilson  of  Keith,  a.  near  relative  of 
Ferguson,  who,  before  her  death,  presented  it  to  Mr.  Robert 
Sim  (lately  deceased). 

■'  The  OJti>ER  OF  Mr.  Fehuusons  Funeral. 

A  Heane  aiid  Six  Hursea  with  Black  Featheni. 

Ttii'ee  Mourning  Cwtchee  and  Four  Horaes  each. 

Pall  Bearkhh. 

MeHan.  titracha:i.  .Memrii.  Miivkeiizie. 

Jcffery"*  Nairne. 

Allen.  Wyudluw  HodgHuii. 

Cii[i:i'  MuuKKKH, — MuKOucii  Fekousu.s. 

.MOURNBHX. 

MeBan.  J.  Wilson.  Memni.  P.  M'ilguii. 

T.  Uuw:iii.  J.  Fer}{us(iii. 

T.  Ca.leU.  —    T.  Mackic."  "^ 

Shortly  al'ter  the  funei-al,  au  ultar-tonib,  as  horo  represented 
by  the  woodcut,  was  placed  over  the  grave,  on  the  south  side  of 
which  lie  the  remnins  of  his  wife  and  eldcit  son  Jameit. 


In  the  summer  of  183r>  we  visited  the  tomb  and  made  tliiu 
sketch  of  it, — the  inscription  was  then  much  weather-worn,  so 

we  MS.  Kreordv  it  the  pBrinli  of  Clhl  St.  Mary-Ie-Bfinp,  Lniiduii. 

an  There  MppMn  tii  hsvn  b«eD  IS  at  tha  ruiivml,  — vii.  Mewire.  Htrai:lmii  uml 
CaJ«ll,  lUiokwIleM ;  Mr.  Kiiinie,  OiHioian;  J.  Wilnon.  ■\\VstmiQatpr  (a  relative); 
P.  Wilson  (DuppniHsl  to  he  a  brother-in-law);  T.  Muckie,  Grocer;  Mr.  Mtukunzie, 
CJroi'vr;  Miin(o.:h  FeiyiiBoii,  eUmt  win:  anil  .'■  Ferguson,  yuungi'at  nan.  Wb 
have  no  nnte  ut  Meaiin  .liitTvry,  Allen,  and  Hodgson. 
3L 
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much  sOy  that  it  was  read  with  difficulty.  A  friend  who  visited 
the  tomb  in  1864  informs  us  that  he  found  the  lettering  on  the 
cover-stone  so  much  wasted  as  to  be  scarcely  traceable.  That 
it  may  be  preserved,  we  here  give  it  from  our  copy  taken  on 
the  occasion  of  our  visit.^^ 


Here 

is  interred  the  body  of 

JAMES    FERGUSON, 
F.  R  S. 

Who,  blessed  with  a  fine  natural  Genius, 

by  unwearied  application  (without  a  Master), 

attained  the  Sciences. 

iVstronomy  and   Mechanics   lie   taught 

with  singular  success  and  reputation. 

He  was  modest,  sober,  liumble,  and  religious, 

und 

His  works  will  iiiuiiortalize  his  Memory, 

When  this  amall  Monument  is  nu  mon\ 

He  died  16th  Nov.  177G,  aged  GO. 


On  the  south  side  of  this  Tomb  lies  interred  the  UkIv  of 

Isabella,  his  wife,  who  died  3rd  Sept,  1773,  h^khI  Xi. 

And  by  her  side  lies  the  b<xly  of 

Jamks  Ferguson,  their  eldest  son,  who  died 

2()th  Nov.  1772,  aged  24  years. 


a-i^  In  tlie  year  1864,  Mr,  Georj^e  Piigc,  of  30  Wanlour  Stivot,  Soh.i,  L.hiIuu. 
at  our  request,  made  for  us  u  very  neat  model,  in  hewh,  of  the  tomb,  on  j  *i*Ii 
of  an  inch  to  the  foot.  It  rests  on  a  broad  base  of  wood  whieh  is  eovi-n  i  with 
green  cloth.     The  inscription  is  printed  on  pa{x>r,  and  pa-sted  u|K>n  tlu-  i\>\er. 
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Ferguson's  Besidenck,  4  Bolt  CoURT.^The  following  is  a 
south  view  of  the  house  No.  4  Bolt  Court,  Fleet  Strent,  London, 
the  residence  of  Fcr^Bon  from  17G5  till  his  death,  November 
I6th,  1770. 


r-1-i          /^^O 

■ 

■  ^  C9H 

1    f 

■- 

'^^"^  BliSW 

lOi  ^ 

]i> 

nffit^^P 

■==5=)    ,J' 

r/-cv^^^^ 
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This  view  in  from  a  photograph  which  waa  token  at  our 
request,  in  18G2,  from  near  the  centre  of  the  Court,  al>out 
30  yards  to  the  south  of  the  house,  which,  in  the  view,  is 
shaded,  to  dii^tingiiish  it  from  houses  adjacent. ^^ 


3'^  The  hoiiu,  tfn.  4  Itolt  Pourt,  in  whiuh  Ffi)(iii)oii  so  lona  rvitiiltMt,  niiil  ilinl, 
is  the  [iroperty  of  Ijonl  Culthurru,  an<l  ih  now  l.'iiiintol  by  Meurs.  Heniy  Wil- 
kinwm  &  Co. ,  SlK^fli^lil,  aurl  uuxj  by  tbvni  us  their  "  Sholflelcl  Wikrehauw. "  Mr. 
J.  Bnuihier,  (bvir  attcnt,  aent  iis  the  fiilliiwinfc  iranii-iitnn  rcgsnling  tho  inlcmal 
ammgpmt'iit,  for  which  we  return  ihaulcH : — "'  Itelow  the  level  cif  the  iwvement 
there  \»  a  Kitehen  ami  Cellar-two  rootiw  on  hawinviit  floor— two  nioms  on  «e.flnil 
fliioT— two  on  thin!  Hwii— thm-  bod-roomn  on  fonrtli  Hoor,  an.l  two  atlicx,  in  all 
13  ai«rt»icnta.  The  twu  wiiiiliiwii  on  Kght  bund  nlwve  tlw  dwir,  aiiil  Uri<«  win- 
■low  on  aimv  level  in  gable  wall,  lookin);  into  the  Court,  is  j^ntnilly  wipposeii 
to  have  )<een  Ferguwn'it  i>ri]icij«l  purlonr. 


452  EXTENDED  MEMOIR  OF 


Ferguson's  Will. — ITie  following  is  copy  of  Fergusons 
Will,  taken  from  the  original  in  the  Wills*  Office,  Doctors' 
Commons,  London. 

IN  THE  NAME  OF  GOD  Whom  I  humbly  adore,  and 
into  whose  merciful  hands  I  resign  my  Soul  hoping  to  be  saved 
by  the  attonement  of  Christ  my  Redeemer ;  being  at  present 
weak  in  Body  but  perfectly  sound  in  Memory  and  Judgement, 
I  make  this  my  last  Will  and  Testament,  as  follows ;  first, — 
I  desire  that  my  funeral  charges  and  just  debts  may  be  duly 
paid, — secondly, — I  give  and  bequeath  to  my  Sister,  Elspeth 
Ferguson,  Twenty  poimds  sterling,  and  the  like  sum  to  my 
Sister,  Elizabeth  Ferguson,  to  be  paid  within  a  month  after  my 
decease ;  or  to  their  heirs,  if  they  themselves  or  either  of  them 
die  before  that  time ; — Thirdly, — I  give  and  bequeath  to  my 
Sister,  Janet  Ferguson,  now  living  with  me,  two  hundred  and 
fifty  pounds  sterling,  with  all  my  household  furniture,  including 
any  one  of  the  Clocks  that  she  likes  best,  and  as  many  of  m? 
Books  as  she  chuses  to  take;  but  no  part  of  the  machinery^ 
on  which  I  have  read  Lectures  on  Experimental  Philosophy 
and  Astronomy  ; — The  rest  of  my  Books,  Chx^ks  with  my  two 
Watches  I  leave  to  be  equally  divided  according  to  their  value, 
between  my  two  Sons,  Murdoch  and  John  Ferguson, — absolutely 
prohibiting  my  said  sons  from  selling  or  giving  away  or  print- 
ing any  of  my  manuscripts,  because  they  are  not  sufficiently 
correct  to  bear  printing; — fourthly, — I  desire  my  Executors 
after  named,  to  lay  out  Two  hundred  jx)unds  Sterling  of  my 
money,  in  the  three  per  cent,  annuities  or  any  other  way  where 
they  think  it  will  be  more  safe,  which  I  <nve  and  be<pieatli  t*» 
my  Daughter,  Agnes  Ferguson,  with  the  Interest  that  may 
accrue  thereon,  in  case  she  shall  demand  the  same  within  st-vfu 
years  after  my  decease ;  but  if  she  doth  not  demand  it  within 
that  time,  my  Will  is,  that  my  Executors  do  equally  divide  xht 
said  two  hundred  pounds  with  the  Interest  thereof,  et^ually 
between  my  said  two  Sons,  Murdoch  and  John ; — Hoping  that 

330  All  Ferguson's  sisters,  so  far  as  known,  are  here  named,  exeeptinj;  Mir 
t^oiret — probably  she  was  then  dead.      It  is  remarkable  that   his  bivther  Ji«hn  »* 
nut  in  tl»e  Will;— he  was  a  small  farmer  in  1776;  and,  as  previtmslv  noticed, 
died  at  Kelashes  (Ruthiemay)  in  1796,  aged  88. 
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they  will  have  humanity  enough  to  assist  and  support  her  after- 
wards, if  she  applies  to  them  and  they  be  assured  that  she  is  in 
necessitous  circumstances ; — fifthly, — I  desire  my  Executors  to 
sell  all  the  machinery  on  which  I  had  read  my  Lectures  on  Ex- 
perimental Philosophy  and  Astronomy  as  soon  after  my  decease 
as  may  be ;  and  to  put  all  the  moneys  aiising  from  the  sale 
thereof  to  what  money  of  mine  remains  in  their  hands,  after  all 
the  above  deductions  are  paid  ; — I  reckon  all  this  Machinery  to 
be  well  worth  Two  hundred  and  ninety  pounds  exclusive  of  the 
Globes  and  Universal  Dialling  Machine ;  but  my  Executors  are 

not   hereby  restricted  from   selling  them  for  a  less  sum, 1 

desire  that  they  may  be  first  tendered  to  Doctor  Buchan  ^•*^  at 
Edinburgh  for  One  hundred  and  ninety  pounds,  and  if  he  will 
give  that  sum  for  them,  let  him  have  the  Machine  for  showing 
that  a  Mixture  of  all  the  Colours  makes  a  White,  and  the  Uni- 
vei*sal  Dialling  Machine  and  Bra«s  Quadrants  into  the  Bargain  ; 
although  I  have  not  used  them  in  my  Lectures ; — Sixthly, — 
I  request  that  my  Executors  will  accept  of  Ten  Guineas  each, 
not  as  a  Reward  or  compensation  for  their  trouble, — but  as  a 
small  token  of  my  respect  and  esteem ; — seventhly, — as  my  said 
Son,  Murdoch  has  had  full  one  thousand  one  hundred  pounds 
sterling  of  my  money  since  his  educiition  was  finished,  and  as 
my  Son  John  has  as  yet  liad  nothing  from  me,  but  what  I  have 
paid  for  his  maintenance  and  education  which  is  not  yet  over, — 
my  Will  is,  that  after  all  tlie  above  mentioned  deductions  ar(» 
made  by  my  Executors,  the  remaining  money  arising  from  the 
sale  of  my  machinery,  together  with  the  rest  and  residue  of  all 
that  I  die  possessed  of  be  put  out  to  Inteix?st  by  niy  Executors, 
which  Interest  is  to  be  applied  by  tliem  towards  my  said  Son 
John's  maintenance  and  education  till  he  arrives  at  the  age  of 
Twenty  one  years ;  and  tlien,  my  Executors  are  to  pay  him  One 
thousand  one  lumdred  poimds  of  the  principal  to  Ik?  entirely  at 
his  own  disposal,  and  that  then,  whatever  money  of  mine  still 
remains  in  their  hands  they  are  to  divide  it  equally  among  my 
said  two  Sons  Murdoch  and  John  Ferguson,  Share  and  Share 

331  Dr.  William  Hiiclmn,  author  of  the  celebrated  work,  "  Domcstir  MeJicino," 
wiiH  born  at  Ancriim,  Koxburj^hshire,  in  1719, — (lied  in  lx)ndon,  *2Ctt\\  Febniary, 
1805,  aged  76.  In  177.'>  he,  it  seems,  contemplated  delivering  lectures  on  Natural 
Philosophy  in  Ktlinburj^h,  but  it  is  not  known  if  he  <lid  »o» — most  likelv  not. 
Ferguson's  api)aratus  in  whole,  or  in  greater  part,  was  disposed  of  by  public  sid** 
in  Maruh,  1777. 
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alike, — my  papers  Vouchers  in  the  same  parcel  with  this  my 
last  Will  and  Testament,  will  show  what  money  I  die  possessed 
of; — Eighthly;  I  nominate  and  appoint  Mr.  Thomas  Cadell, 
Bookseller  in  the  Strand, — Mr.  Thomas  Mackie,  Grocer,  in 
Princes  Street,  Soho,  and  Mr.  Thomas  Cowan,  lately  a  Grocer 
in  Oxford  Street, — all  now  living  in  London,  to  be  the  Execu- 
tors of  this  my  last  Will  and  Testament,  which  is  written,  signed 
and  sealed  by  my  own  hand, — on  the  fifteenth  day  of  August, 
in  the  year  of  our  Lord,  One  thousand  seven  hundred  and 
seventy  six James  Ferguson." 

25th  November  1776. 

Appeared  personally  George  Adams,  of  the  Parish  of  Saint 
Dunstan  in  the  West,  London,  —  Mathematical  Instrument 
Maker,-^and  James  Wilson  of  the  Parish  of  Saint  James, 
Westminster,  in  the  County  of  Middlesex,  Gentleman, — and 
respectively  made  oath  that  they,  these  Deponentis,  knew  and 
were  acquainted  with  James  Ferguson,  late  of  the  Parish  of 
Saint  Dunstan  in  the  West,  London,  deceased,  for  several  years 
preceding,  and  to  the  time  of  his  death,  which  happened  in  the 
present  month  of  November,  as  they,  these  Deponents  have  been 
informed  and  verily  believe, — and  also  with  the  deceased's 
hand-writing,  and  way  and  manner  of  subscription, —  having 
had  frequent  occasion  of  seeing  the  deceased  write  and  sul>scril>e 
his  name, — and  they,  these  Deponents,  having  carefully  viewed 
and  perused  the  paper  writing  hereunto  annexed,  puq)orting 
to  be  the  last  Will  and  Testament  of  the  said  deceased — l>eirin- 
ning  thus,  "  In  the  name  of  God  whom  I  humbly  adore,  and  int<» 
whose  merciful  hands  I  resign  my  Soul,  hoping  to  be  saveti  by 
tlie  attonement  of  Christ  my  Redeemer,  being  at  present  weak 
in  Body  but  perfectly  sound  in  mind  memory  and  Judgment.  I 
make  this  my  la,st  Will  and  Testament,  as  follows," — and  endini: 
thus  "  Eighthly.  1  nominate  and  appoint  Mr.  Thonia.s  Cadell 
Bookseller  in  the  Strand, — Mr.  Thomas  Mackie,  Groct-r  ii» 
Princes  Street,  Soho,  and  Mr.  Thomas  Cowan,  latelv  a  Gnxvr 
in  Oxford  Street,  all  now  living  in  London,  to  Ik*  niy  Exeout«n^ 
of  this  my  last  Will  and  Testament,  which  is  written,  si^-^nol. 
and  .sealed  by  my  own  hand  on  the  fifteenth  day  of  Augu>t,  it 
the  year  of  our  Lord,  One  thousand,  .seven  hundred  and  sovt-ntr 
six,"  and  thus  subscribed  "James  Ferguson" — do  depone  Afi-i 
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verily,  and  in  their  conscience  believe,  as  well  whole  series, 
Body,  and  contents  of  the  said  Will,  as  the  name  "  James  Fer- 
^ison"  appearing  thereto,  set,  and  suhscribed,  to  be  in  the 
handwriting  and  usual  manner  of  subscription  of  him,  the  said 
James  Ferguson,  deceased.^"* 

George  Adams, — James  Wilson ; — Same  day  the  said  George 
Adams  and  James  Wilson,  were  duly  sworn  to  the  truth  of  this 

affidavit  before  me  Geo.  Harris, — Surrogate  : Present  Mark 

Holman  N.  P.  PROVED  at  London  27th  Nov.  1776,  before 
the  W^orshipful  Andrew  Col  tee  Ducarel,  Doctor  of  Laws,  Surro- 
gate,— lawfully  constituted  by  the  Oaths  of  Thomas  Cadell, — 
Thoniiis  Mackie  and  Thomas  Cowan  the  Executors  named  in 
the  said  Will  to  whom  admon  was  granted,  having  been  first 
sworn  duly  to  administer." 

Stamp'd  Office  Copy 

Court  of  Probate. 

458  Rellat 
fol.  16  T.  M. 

•"^s  As  HK^ntioiied  in  note  318,  the  sums  named  in  the  Will  amount  to 
£1620;  but  Ovr.  rest  or  residiie  in  not  named,  although  it  must  have  been  con- 
siderable, besides  wliat  would  be  received  from  sale  of  apparatus,  household 
effects,  &c. 
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NEWSPAPER  OBITUARY  NOTICES  OF  FERGUSON's  DEATH. 

"  On  Saturday  Morning,  died  at  his  house  in  Bt)lt  Court,  Fleet  Street, 
of  a  lingering  illness,  the  justly  celel)rated  Mr.  James  Ferguson,  Lec- 
turer in  Natural  Philosophy  and  Astronomy,  one  of  the  greatest 
geniuses  in  Meclianics  that  ever  appeared  in  this  or  any  other  country, 
as  his  several  jniblications  abundantly  tc^stify, — in  addition  to  the 
above,  with  a  very  sagacious  mind,  and  the  most  engaging  and  primi- 
tive simplicity  of  manners,  he  poss(?ssed  an  uncommon  share  of  good 
nature  and  humility.  His  whole  deportment  was  indeed  highly  be- 
coming of  what  he  professed  himself  to  be — a  sincere  believer  in  the 
Christian  faith — so  that  it  may  be  justly  said  of  him  *  t?uU  he  mts  an 
Israelite  indeed  in  whom  th^re  was  no  (juile,^ " — The  New  Morning 
Post  and  General  Advertiser,  London,  Monday,  November  18th,  1776. 

The  Caledonian  Mercury,  of  date  Edinburgh,  November  20th,  1776, 
has  precisely  the  same  announcement;  as  also  many  other  newspaiiers 
during  tliis  month. 

"  On  Saturday  morning,  about  6  o'clock,  died  at  his  house  in  Bolt 
Court,  Fleet  Street,  Mr.  James  Ferguson  the  Astronomer.  Mr.  Fer- 
guson was  more  than  QQ  years  of  age ;  and  though  generally  thought 
to  be  in  distressed  circumstances,  has  bequeathed  to  diifercnt  legatees 
above  £5000." — ^The  Gazetteer  and  New  Daily  Advertiser,  London, 
Monday,  18th  November,  1776. 

1776. — "  Died  on  November  16th,  Mr.  James  Ferguson,  Lecturer 
in  Natural  Pliilosophy  and  Astronomy,  an  excellent  mechanic,  and 
no  Iwul  miniature,  painter,  at  his  house  in  lk)lt  Court,  Fleet  Stn^t. 
He  was  a  man  who,  by  mere  force  of  genius,  made  considerable  pro- 
gress in  mathematical  arts  and  sciences,  wrote  several  useful  worlcH, 
and  both  proje<jted  and  executed  a  great  number  of  ingenious  instru- 
ments and  machines." — Dodsley's  Annual  Register,  vol.  li>,  p.  194; 
(Gentleman's  Magazine,  vol.  46,  p.  307. 

Posthumous  Detractor  and  Defenders. 

"  Mr.  Urban, 

The  posthumous  fame  of  Mr.  Ferguson  has  suffei-ed 
much  from  his  affectation  of  poverty  and  distress,  while  ho  was  se- 


4G0  APPENDIX. 

cretly  possessed  of  thousauds.  His  seeming  humility  was  as  much 
put  on.  Many  mistakes  may  be  found  in  his  Lectures  on  Physical 
Subjects  to  wliich  he  was  in  no  wise  adequate.  Some  of  these  were 
pointed  out  to  him  privately,  that  the  sale  of  his  works  might  not  be 
hindered,  and  the  errors  amended  in  a  future  edition;  but  he  always 
received  these  private  intimations  with  ill  humour,  and  rejected  such 
friendly  corrections  with  disdain,  &c. — W.  L."  *^  —  Gentleman  s 
Magazine,  Dec,  1776. 

'*  Mr.  Urban, 

The  strictures  of  W.  L.  on  Ferguson*s  Select  Lec- 
tures, so  far  as  they  relate  to  science,  gave  me  pleasure ;  because,  it  is 
from  the  joint  ettbrts  of  a  number  of  individuals  only,  that  we  can 
ever  hope  for  any  tolerable  degree  of  precision.  But  really  the  sar- 
castic, invidious  manner  they  are  introduced  in,  gave  me  pain;  be- 
cause the  censure  seems  wanton  and  unprovoked.  What  have  the 
public  to  do  with  the  moral  rectitude  of  a  man,  whose  only  preten- 
sions were  to  read  lectures  on  Natural  Philosophy? — or,  How  are  we 
to  judge  of  the  truth  or  consistency  of  the  accusation?  He  affected 
the  appearance  of  poverty,  yet  he  died  possessed  of  what  some  would 
call  a  competency.  Did  any  one  give  a  supernumerary  guinea?  Verily 
they  had  their  reward,  in  having  relieved  supposed  distress.  But  are 
there  not  family  circumstances  that  might  apologize  for  such  conduct  f 
Such  may  be  suggested,  and  I  am  told  actually  did  exist.  He  wore 
the  mask  of  humility,  but  rejected  well-meant  counsel  with  disdain. 
Is  it  at  all  stmnge  that  a  man,  who  merely  by  the  strength  of  his  own 
genius  raised  himself  to  (leservod  estimation  in  the  walks  of  science, 
should  be  sensible  he  possessed  superior  talents  ?  Or,  is  it  not  p<AS- 
sible  that  amendment  may  be  proposed  in  such  a  manner  as  t<»  givn 
just  cause  of  ofl'ence  to  the  most  abject?  Indeed  I  think  it  may  ;  au«i 
that  W.  L.'s  Essay  is  one  j)roof  of  it ;  '  many  misUikes  are  to  be  found 
in  his  Lectures  on  Physical  Science,'  and  so  there  are  in  most,  if  not 
all  authors ;  this,  therefore,  is  no  proof  that  he  in  particidar  *  Wiis  in 
no  wise  adequate.' 

I  would  not  wish  to  write  a  j)auegyric  on  Mr.  Ferguson,  yet  thu.-^ 
much  1  thought  due  to  the  merit  of  a  man,  that,  so  far  jus  1  know, 
secjins  to  have  lilled  liis  station  in  life  with  a  degree  of  clearness  an«l 
utility  tliat  has  seldom  been  exeeedcd. — 8imf*lex." 

"  Mr.  Ukhan, 

It  was  with  the  greatest  concern  tl>at  I  read  in  yuur 
Magazine  for  January  a  most  malignant  abuse  of  a  good  man,  an  in- 
genious and  soun«l  philosoplier,  Mr.  James  Fei-guson. 

333  We  have  looked  iiit<»  a  greiit  iiuiiiy  NcwspajHTs  and  Ma^^azines  for  Nuveni 
ber,  1776,  for  obituary  notices  of  Ferguson, — all  pay  thr  highest  Iributo  «if 
respect  to  liis  worth  and  genius,  with  the  exception  of  this  vitui»€nms  xkril-r 
under  the  cover  «>f  the  initials  W.  L.  Can  it  he  sup|>08ed  that  these  initials  ran.*- 
into  existence  through  the  agencty  of  the  pen  of  the  pugnacious  Rector  of  Braih-r 
— the  viliUer  of  Ferguson— the  Kevei^end  John  Kennedy? 
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*  His  posthumous  fame  *  (says  this  writer)  *  has  suffered  much  from 
his  affectation  of  poverty  and  distress,  while  he  was  secretly  possessed 
of  thousands.  His  seeming  humility  was  as  much  put  on.  Many 
mistakes  may  be  found  in  his  Lectures  on  Physical  Subjects,  to  which 
he  was  in  no  wise  adequate.  Some  of  them  were  pointed  out  to  him 
privately  that  the  sale  of  his  works  might  not  be  hindered,  but  he 
always  received  these  private  intimations  with  ill  humour,  and  reject- 
ed such  friendly  corrections  with  disdain.*  And  this  worthy  gentle- 
man, however,  it  seems,  wishes  to  point  them  out  publicly,  after  his 
death,  when  he  is  no  longer  able  to  defend  himself ;  but  Ids  efforts  are 
as  futile  and  contemptible  as  they  are  ill-timed.  His  insinuations  are 
false,  and  only  show  how  much  malice  and  venom  this  animadverter 
adds  to  his  ignorance. 

I  was  well  acquainted  with  Mr.  Ferguson  for  many  years,  and  altho* 
I  knew  that  he  was  oftentimes  really  in  great  distress,  notwithstand- 
ing his  honest  labours  and  industry,  owing  to  an  unfortunate  connec- 
tion, yet  he  always  took  pains  to  conceal  his  misery  and  was  backward 
and  scrupulous  to  receive  the  benevolence  of  his  friends  who  wished 
to  contribute  to  his  necessities.  And  when  His  Majesty  was  graciously 
pleased  to  bestow  upon  him  a  pension  of  fifty  pounds  a-year,  he  ex- 
pressed himself  as  under  the  deepest  obligations  of  gratitude,  and 
always  spoke  of  it,  as  making  him  easy  and  comfortable.  And,  as  to 
the  few  thousands  lie  left  behind  him,  1  can  very  truly  affirm,  they 
came  to  him  only  a  very  short  time  before  lie  died,  by  means  of  the 
death  of  a  relation,  from  whom  he  had  never  before  received  anything. 
As  to  his  humility  (which  this  writer  would  give  us  to  understand  was 
merely  affected  and  hypocritical),  all  who  were  acquainted  with  Mr. 
Ferguson  know  it  was  on  the  contrary  most  unfeigned;  and  so  exces- 
sive, as  to  have  been,  in  some  instances,  very  prejudicial  to  him,  when 
he  met  with  minds  ungenerous  enough  to  take  advantage  of  it  to  his 
detriment. 

Justice  to  the  memory  of  an  old  departed  friend  demands  this  vin- 
dication of  his  injured  character;  and  I  hope,  Mr.  Urban,  you  will 
with  your  usual  impartiality  insert  it  in  your  magazine,  especially  after 
having  given  place  to  such  an  unprovoked  and  vinilent  abuse  of  his 
good  name  and  character. 

Base  indeed  must  that  mind  be  which  can  find  no  better  employ- 
ment than  to  load  with  reproaches  the  memorj'  of  a  man  deceased, 
who  was  in  his  manners  most  simple  and  irreproachable,  and  in  the 
jmrsuit  of  his  studies,  one  of  the  most  useful,  candid,  and  ingenious 
men  of  the  age  in  which  he  lived,  and  to  whom  the  world  is  indebte<l 
for  great  improvements  in  the  science  of  Astronomy,  and  for  great  and 
elegant  elucidation  of  it,  and  for  many  most  useful  mechanical  inven- 
tions.— A  Plain  honest  Man." 

Thus,  these  two  writers,  as  well  as  Dr.  Houlston,  in  his  notice  at 
page  462,  allude  to  some  "  unfortunate  family  connection."  The 
**  Plain  Hoiient  Man "  in  particular,  who  was  for  many  yeais  well 
acquainUid  with  Ferguson,  notices  the  "  unfortunate  connection,"  but 
does  not  refer  to  its  source.     We  are  sorry  to  note  that  it  appears  to 
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point  to  Mrs.  Ferguson.  The  following  notice  from  the  Mirror  Las 
been  fre<[uently  alluded  to  and  quoted,  and  it  therefore  requires  to  be 
reproduced  here,  although  we  have  some  scruples  as  to  its  coirectnesa. 
"  James  Ferguson,  F.RS. — Somewhere  about  the  year  1 770,  whilst 
Ferguson  was  delivering  a  lecture  on  Astronomy  to  a  London  audience, 
his  wife  entered  and  maliciously  overturned  several  pieces  of  his  ap- 
paratus. Mr.  F.  observing  the  catastrophe,  only  remarked  the  event 
by  saying,  *  Ladies  and  Grentlemen,  I  have  the  misfortune  to  be  mar- 
ried to  this  woman.'  It  would  seem  that  Mr.  F.  and  his  wife  lived 
imhappily  together.  She  is  never  alluded  to  in  the  excellent  Memoir 
written  by  himself.  ^^  Mr.  Ferguson  seems  to  have  been  somewhat 
penurious  in  his  habits ;  for  it  is  on  record  that  ho  used  very  frequently 
to  borrow  small  sums  of  money  from  his  friends  for  the  purpose  of  its 
being  imderstood  that  he  was  in  poverty,  and  so  elude  the  chance  of 
his  friends  borrowing  from  him.^^  He  died  in  1776,  with  property 
and  money  to  the  value  of  about  £6000.  Shortly  after  the  death  of 
Mr.  Ferguson  a  Scotch  publican  had  the  philosopher's  likeness  put 
over  his  door,  and  the  house  went  by  the  name  of  *  The  Ferguson's 
Head,'  where  was  long  to  be  seen  one  of  Mr.  Ferguson's  lai^  orreries. 
— W.  S."— Mirror,  London,  Saturday,  25th  February,  1837,  voL  29, 
No.  822,  p.  128. 

Dr.  Houlston  of  Liverpool  on  Ferguson. — *  *****  y^ 
Ferguson  was  imiversally  considered  as  at  the  head  of  Astronomy  and 
Mechanics  in  this  nation  of  philosophers,  and  he  might  justly  be  styled 
sell-taught,  or  rather  heaven-taught;  for  in  his  whole  life  he  had  not 
above  half-a-year's  instniction  at  school.  He  was  a  man  c»f  the 
clearest  judgment,  and  of  the  most  unwearied  application  to  study; 
benevolent,  meek,  and  innocent  in  his  manners  iis  a  child ;  humble, 
courteous,  and  communicative;  inst<^ad  of  pedantry,  philosophy  seemKl 
to  produce  in  him  only  diffidence  and  urbanity,  a  love  for  mankind 
and  for  his  Maker.  His  whole  life  was  an  example  of  resignation  an»l 
Christian  piety.  He  might  be  said  to  be  an  enthusiast  in  his  love  of 
God,  if  religion,  founded  on  such  substantial  and  enlightened  ground? 
as  his  was,  could  be  called  enthusiasm.  After  a  long  and  useful  life, 
unhappy  in  his  family  connections,  in  a  fetjble  and  i)recarious  stat^i  of 
liealth,  worn  out  with  study,  age,  and  infirmities,  he  was  at  length 
permitted  to  attain  tliat  heaven  on  which  his  thoughts  and  views  had 
long  been  fixed,  and  which  is  the  ultimate  reward  of  learning.  virtut% 
patience,  and  piety." — Annual  Uegist^r,  vol.  19,  1770.3^ 

Capjsl  Lofft,  E«g.,  ox   Fkrgison. — "  Mr.  Ferguson  died  on  tlie 

^•'i-*  It  is  iieedloss  to  inform  the  reader  thnt  Ferguson  does  allude  to  his  wife  in 
his  **  excellent  Mt-moir;"  even  although  he  had  not,  it  would  have  sigIliti«^i 
nothing. 

335  We  rather  think  that  this  may  refer  to  the  doings  of  Mnnloch  the  son 
See  note  on  Murdocli ;  also,  letters  of  "  Sinjplex  "  and  "A  Plain  Honest  Man,' 
in  the  Appendix. 

3:»>  Dr.  Houlston,  an  eminent  surgeon  and  author,  one  of  Ferguson's  nu»<t  in 
timate  friends,  resi<ied  ni  Chapel  Street,  Liverp<x)l.     Dieil  al)out  the  year  1764 
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sixteenth  of  November,  1776,  having  struggled  with  a  constitution 
naturally  infirm  longer  than  could  have  been  reasonably  expected. 
*  *  *  Some  manuscript  tables,  diagrams,  and  a  philosophical 
correspondence  of  this  heaven-taught  philosopher  are  in  my  hands, 
which  were  given  by  him  to  my  Eudosia  before  our  marriage ;  nor 
can  I  reprove  myself  for  the  pride  wliich  I  often  feel  in  reading  over 
his  letters  to  Miss  Emhlin,  written  to  her  before  our  marriage."  ^'* 

Sir  David  Brewster  on  Ferguson. — *'  Mr.  Ferguson  may  in  some 
degree  be  regarded  as  the  first  elementary  writer  on  Natural  Philo- 
sophy, and  to  his  labours  we  must  attribute  that  general  diffusion  of 
scientific  knowledge  among  the  practical  mechanics  of  this  countr}', 
which  has  in  a  great  measure  banished  those  antiquated  prejudices 
and  erroneous  manners  of  construction  that  perj^etually  misled  the 
unlettered  artist.  But  it  is  not  merely  to  the  praise  of  a  popular  writer 
that  Mr.  Ferguson  is  entitled ;  while  he  is  illustrating  the  discoveries 
of  others,  and  accommodating  them  to  the  capacities  of  his  readers, 
we  are  frequently  introduced  to  inventions  and  improvements  of  his 
own ;  many  of  these  are  well  known  to  the  public ;  and  while  some  of 
them  have  been  of  great  service  to  experimental  philosophy,  they  all 
evince  a  considerable  share  of  mechanical  genius.  To  a  still  higher 
commendation,  however,  our  author  may  justly  lay  claim ;  it  has  long 
been  fashionable  with  a  certain  class  of  philosophers  to  keep  the 
Creator  totally  out  of  view  when  describing  the  noblest  of  his  works. 
But  Mr.  Ferguson  has  not  imbibed  those  gloomy  principles  which  steel 
the  heart  against  its  earliest  and  strongest  impressions,  and  prompt 
to  suppress  those  feelings  of  devotion  and  gratitude  which  the  struc- 
ture and  harmony  of  the  universe  are  so  fitted  to  inspire.  When  bene- 
volence and  design  are  particularly  exhibited  in  the  works  or  in  the 
phenomena  of  nature,  he  dwells  with  delight  upon  the  goodness  and 
wisdom  of  their  Author ;  and  never  fails  to  impress  upon  the  reader, 
what  is  apt  to  escape  his  notice,  that  the  wonders  of  creation,  and  the 
various  changes  which  the  material  world  displays,  art^  the  result  of 
that  unerring  wisdom  and  boundless  goodness  which  are  unceasingly 
exerted  for  tlie  comfort  and  happiness  of  man." — Brewster's  I^face 
to  his  Ivlition  of  Ferguson's  **  Lectures  on  Select  Subjects."  *^ 

"  Ferguson's  Personal  Appearance." — The  following  remarks 
on  Ferguson's  personal  appearance  were  obligingly  sent  in  a  letter  of 
date  June  7th,  1833,  by  Mr.  Andrew  Reid — so  often  referred  to. 
He  was  well  acquainted  with  Ferguson  ;  and  iis  previously  noted, 
died  in  1834,  iiged  84  years. 

*'  Personal  appearance  and  1  )ress  of  Mr.  Ferguson  about  the  year 
1774." "  Mr.   Ferguson  had  a  ver}'  sedate  appearance,  face  and 

337  The  author  of  Eudosia,  or  a  Pt^cm  on  the  Uni verse ^  so  frenueutly  allu<le<l  to. 

338  The  name  of  this  philosopher  is  universally  known.  He,  in  1805,  edited 
an  edition  of  F«*r«^ison*8  Mechanics;  in  1811,  an  e<lition  of  Ferguson's  Astronomy; 
and  in  1823  collected  and  published  Ferguson's  other  works  under  the  title  of 
**  Ferguson's  Essays." 
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"brow  a  little  wrinkled ;  he  wore  a  large  full  stuff  wig,  which  gave 
him  a  venerahle  look,  and  made  him  to  appear  older  than  he  reallj 
was.  He  usually  wore  a  white  neckerchief,  especially  when  delive^ 
ing  his  lectures.  His  coat  had  no  neck,  was  of  large  dimensions, 
reaching  down  below  the  knee,  and  coming  full  round  in  firont ;  was 
decorated  with  large  huttons,  and  of  course  had  the  usual  huge  pockets 
and  double  folded-up  sleeves  fenced  with  shirt  wrist  ruffles.  His 
waistcoat  was  also  large ;  had  likewise  no  neck ;  large  pockets ;  and 
reached  down  to  near  his  thighs.  He  wore  knee  breeches,  generally 
of  black  velvet,  or  plush,  and  fastened  at  the  knee  with  silver  buckles; 
generally  wore  black  stockings,  full  shoes  with  buckles.  When  walk- 
ing about  he  wore  the  cocked  hat  of  that  day  slightly  trimmed  with 
lace ;  and,  in  these,  the  latter  days  of  his  life,  he  walked  about  with 
the  aid  of  a  staff." 

Likenesses  of  Ferguson. — There  are  at  least  /(/i/r  original  aud 
large  likenesses  of  Ferguson  extant ;  from  two  of  which  miniatures 
have  been  taken  : — 

The  Beatson  Likeness,  No.  1. — The  earliest  likeness  of  Ferguson 
extant,  is  now  in  the  possession  of  Mrs.  Thomson  of  Nether  Clunv, 
Dufftown,  by  Craigellachie,  Banffshire  : — It  is  on  canvas  23  inches  by 
19,  and  on  the  back  is  the  painter's  name  and  date,  viz.,  "Jons 
Beatson,  1756."  Mrs.  Thomson  has  very  kindly  sent  us  a  photograph 
from  the  original,  in  an  oval  6 J  by  5  J  inches.  This  is  a  very  plain 
likeness — the  plainest  of  any  we  have  seen — almost  nistic.  The  face, 
with  its  fine  liigh  and  massive  brow,  looks  to  the  left ;  the  part  of  tbt- 
coat  and  vest  sliown  represent  garments  of  a  very  common  de8<*ription. 
Tliis  bears  not  the  slij^hte^t  resemblance  to  any  of  the  other  likenessesi 
As  it  is  dated  in  1756,  it  is  likely  that  it  was  painted  shortly  after 
Ferguson  published  his  great  work,  **  Astronomy  Explaitied  ufniti  Sir 
Isaac  Newton's  Principles^''  which  was  first  issued  alwut  inidsuninier 
1 756.  The  i)ublication  of  tliis  work  grwitly  increased  Ferguson's  f^mie 
and  popularity,  and  might  have  induced  Beatson,  and  perha]>s  other 
j)ainters,  to  take  portmits  <»f  "  the  rising  man,"  In  1756  Fergu."ion 
was  about  46  years  old.     (See  also  date  1756.) 

The  Casborne  Likeness,  No.  2. — Is  a  liken«'ss  of  P\»rguson  dour 
in  chalk,  within  an  oval  of  22  inches  by  17.  lliis  likeness  wu." 
by  him  given  to  a  lady  of  title  at  Windsor,  who,  in  her  turn, 
presented  it  to  Mr.  Emblin  of  Windsor,  the  fatlier  of  Mia^*  Embliu. 
the  Eudosia  of  Ferguson's  '*  Young  Gentlemen  and  Ladie.**  As- 
tronomy," and  is  now  in  the  possession  of  Mrs.  Ca^ljome  of  N»'W 
House,  Pakenhani,  Bury  St.  Edmunds,  the  daughter  of  Ferpu^uiV 
"  fludosi.%"  As  this  one  belonged  to  Ferguson,  it  is  extremely  pn>- 
bable  that  lie  esteemed  it  a  pood  likeness, — and  worthy  of  bein^' 
presented  to  a  titled  friend.  Mrs.  Casborne  remarks  that  it  is  >•' 
faded  that  a  photograph  caimot  be  taken  from  it.  There  is  neitlu-r 
name,  initials,  nor  date  attached  to  this  likenesa 
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The  Northcote  Likeness,  Xo.  3. — is  a  large  engraved  likeness  of 
Ferguson,  from  Northcote,  engraved  in  March  1776,  about  8  months 
before  his  death,  as  mentioned  in  note  3 1 9,  p.  445.  This  is  a  tliree-quar- 
ter  face  likeness ;  is  too  youthful,  both  in  the  face  and  in  the  dress, 
for  one  of  66  years.  It  is  singular  that  the  publishers  of  the 
"  Library  of  Entertaining  Knowledge"  should  have  selected  it  for  one 
of  their  embellishments,  when  Ferguson's  own  publisher  reject^id  it. 
For  particulars  of  this  likeness,  see  p.  445. 

The  Towxsexd  Likeness,  No.  4. — Tliis  is  esteemed  the  best  of  all 
the  likenesses  of  Ferguson ;  the  appearance  in  every  way  is  quite  in 
keeping  with  his  age  at  the  time  it  was  done.  From  this  one 
his  publisher,  Mr.  Cad  ell,  had  a  reduced  engraving  for  the  frontis- 
piece of  the  second  edition  of  **  Select  Meclianical  Exercises,"  pub- 
lished on  January  1st,  1778,  the  only  dillerenoe  being,  that  instead  of 
looking  to  the  right  as  in  the  original,  the  face  looks  to  the  left.  It 
is  a  front  likeness  (very  nearly) ;  the  head  is  covered  with  a  large  and 
full  bag-wig,  the  face  careworn  and  venerable ;  part  of  the  body  is 
visible,  enveloped  in  the  huge  dress-coat  and  vest  of  last  century. 
The  right  luin<i  rests  on  a  celestial  globe.  Underneath  is  in 
scribed, 

John  Townsend,  piiix^.  Published  Dec.  7th  177ti. 

Jamks  Fekouson,  F.K.S. 

Printed  for  Kobert  Stewart,    Kngravijr  and  Modeller  of  Portraits  in 
Wax.     No.  15  Millnian  Street,  He»lfonl-row,  Holbom. 

This  likeness  is  ver}'  scarce ;  we  have  a  copy  framed  and  glazed. 
Size  of  the  engniving, — the  oblong  part,  of  the  ground,  14 J  by  10 
inches;  the  oval  uy)on  the  ground,  and  within  which  the  likeness  is 
engraved,  \3\  by  10  inclies.  Partington  has  a  frontispiece  from  this 
likeness  in  his  edition  of  Ferguson's  *  Lectures  on  Select  Subject^,' 
published  in  1825. 

We  may  notice  that  a  likeness,  apparently  from  either  the  1  owns- 
end  or  Cadell  one,  was  ])ublished  by  "  W.  JJent,  London,  Dec.  21  st, 
1785."  "We  have  another,  within  an  oval,  quite  a  caricature,  be- 
neath which  is  the  surface  of  a  table  on  whic'h  are  reprc^sentations  of 
an  armillary  spheiv,  a  meritlian  instniment,  <liagram  of  a  Solar  Etdipse, 
an<l  a  book  entitled  "  Lectures  on  Asirono77ii/"  and  over  the  top  are 
"James  Ferguson,  F.R.S."  This  engraving  is  from  some  magazine. 
It  has  no  indication  to  show  what  book  it  had  em])elli8hed,  neither 
has  it  a  date. 

Family  of  Ferguson's  Parents. — As  far  as  can  now  be  ascertained, 
the  family  consisted  of  six  children, — two  sons  and  four  dautjhtptt*. 
John  appears  to  have  been  the  eldest  son,  and  Margaret  the  eldest 
daughter.  We  shall  write  down  the  sons'  names  first,  and  then  give  tin* 
names  of  the  daugliters,  following  each  other,  as  Ferguson  has  them  in 
his  Will,  whic^h  is  most  likely  in  the  order  of  time  of  their  ages.  1  Jefon; 
tabling  the  children's  names,  it  mav  be  mentioned  that  it  is  not  known 

3n 
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when  Ferguson's  parents  were  bom,  consequently  their  ages  at  their 
maniage  and  deaths  are  a  blank.  It  is,  however,  van'  probable  that 
they  were  both  bom  sometime  about  the  years  1666  or  1667.  They 
were  both  alive  in  1736,  as  Ferguson  in  his  own  Memoir  tells  us  that 
he  about  this  period,  when  in  Edinburgh,  had  saved  a  little  money : 
out  of  wliich  he  was  enabled  to  spare,  he  says,  "  what  was  sntilicient 
to  help  to  supply  my  father  and  mother  in  their  old  age."  At  this 
period  his  parents  would  be  about  70  years  old ;  and  it  appears  they 
were  both  dead  before  1742.  They  died  respected  by  all  who  knew 
them.  It  is  not  known  where  the  parents  were  buried ;  probably  at 
Rotliiemay. 

Ferguson's  father's  name  was  John  Ferguson,  his  mother's  name 
was  Elspetu  Lobban — and,  as  far  as  is  now  known,  had  the  follow- 
ing children : — 

Jolm  Ferguson,  the  eldest  son,  bom  12th  March,  1708.  S3» 
James,  (the  subject  of  this  memoir,)  bom  25th  April,  1710.  **o 
Margaret,^'*! 

1    Not  known  when  bom  nor  where  interred ;  probably 
at  Rothiemay. 


Elspeth,  342 
EUzabeth,a*3 
Janet,       344 


The  following  is  extracted  from  the  fly  leaf  of  a  pocket  Bible 
wliich  belonged  to  Mr.  Ferguson  about  1758 — the  entries  are  in  his 
autograph.  This  Bible,  so  often  referred  to,  is  now  in  the  possession 
of  Doctor  George  at  Keith.  We  may  here  note,  that  Ferguson  gave 
this  Bil)le  to  his  son  James  about  tlie  year  1758  ;  that  James  gavt^  it 
to  his  sister ;  that  she  presimted  it  to  lier  aunt  Janet,  aft<T  whose  death 
in  177i5  it  came  into  the*  possession  of  the  late  Miss  Wilson  of  Keith 
— who  gave  it  in  a  ])resent  to  lier  pliysician,  l)r  George  of  Kt-itli. 
(See  note  121,  p.  72). 

3:*5>  A  daughter  of  John  FtTguson,  uaiiu'd  IsaWlla,  was  niurried  to  Alexaiid«*r 
Huini»hrey,  in  Pithirg,  a  few  miles  south  of  Keith.  John  Ferguson's  I'ann.  or 
croft,  in  his  latter  days,  was  at  Kelashes,  about  1^  mile  north  of  Kothienmy.  He 
was  long  an  elder  of  the  parish  of  Rothiemay.  After  a  life  of  toil,  he  died  a: 
Kelashes,  17iH),  aged  88,  and  was  buried  in  Rothiemay  churchyard. 

'■^^^  James  died  in  H«>lt  Court,  Fleet  Street,  Lcmdon,  Ifi  Nov.,  177t>,  age»l  66 
years. 

•i^l  Margaret  Ferguson: — The  Kev.  Mr.  James  Mackie,  minister  of  Alves  near 
Elgin,  informs  us,  that  Margaret  Ferguson  was  his  great-grandmother,  and  thai 
she  was  the  eldest  daughter  of  the  family.  When  she  died  i»  not  known;  pro- 
bably before  1776,  an  Ferguson,  in  his  Will,  names  his  other  sisters  KUin-th, 
Flizabeth,  and  Janet,  but  no  notiee  is  there  taken  of  Margaret.  Margitrvt  die«l 
at  Kothiemay,  and  was  buried  there. 

^^42  Nothing  is  known  of  Elspeth  Ferguson.  It  will  Ik;  reniendH'ie-l  tlat 
Ferguson,  in  iiis  letter  to  the  Hev.  Mr.  Cooper  <»f  (Jhtss,  sent  a  pre.s*'nt  to  her  ••> 
two  (fuimas,  and  also  a  (luincn  to  her  daughter  "  Jeusy." 

^43  01"  ElizaV)eth  Fergu.son  nothing  is  known. 

y44  Dr.  Cruickslianks,  University  of  Aberdeen,  infv.rms  us  that  Janet  Ferguswu 
was  nuuried  to  James  Brown,  a  small  crofter  at  liarnhilKs,  near  Itothiemay.  tlul 
he  knew  both  Janet  and  her  husband,  and  that  she  die<i  suddenly  in  17l*-i,  hiv- 
ing three  daughters,  named  Margai-et,  lsab<dla,  and  Janet,  This  sister  api^-u^  t«' 
have  been  a  favourite  of  Ferguson's.     He  left  her  more  money  than  any  of  hi»  utht  r 
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What  follows,  refers  to  the  family  of  Ferguson's  fatlier-in-law, 
George  Wilson  of  Cantley,  near  Keith.  ^* 

**  George  Wilson,  Cantley,  married  to  Elspeth  Grant,  daugliter  of 
Archil-  Grant  of  Edin  VaUey,  the  28th  of  August  1712  ;»*«  of  which 
marriEige  there  were — 

Alexander,  bom  Sunday  ye  5th  of  June  1714. 

Margaret,  „  Monday  27th  July  1717. 

Isobel,  „  Monday  2l8t  Decemr.  1720.    Died  3d  Sept.  1773.  ^7 

William,  „  Tuesday  23d  January  1722. 

Peter,  „  Monday  15th  February  1725.    Died  12th  July  1745. 

George,  „  Monday  17th  June  1728.    Died  6  Oct.  1763. 

James,  „  Friday  2d  April  1731. 

John,  „  Wednesday  26th  June  17:J4.    Died  8th  March  1764. 

Robert,  „  Friday  6th  August  1736.    Died  20  March  1739. 

George,  the  father,  died  22d  March,  1742,  at  ^  past  9  p.m.,  aged  G3 
years  G  months.  Elspeth  Grant,  the  mother,  (lied  29th  January, 
1771." 

On  the  fly  leaf  of  the  Bible,  are  the  follo>\'ing  entries  in  Ferguson's 
autograph : — 

"The  present  of  James  Ferguson  to  liis  sister,  Agnes  Ferguson, 
Friday,  April  7th,  1758;"  and  underneath  this  is  written,  (also  in 
Ferguson's  hand): — 

"This  Bible  is  the  pn»sent  of  Agnes  Ferguson,  to  her  uncle  James 
Wilson,  19th  April,  1760." 

On  the  back  of  the  title  page  of  tlie  New  Testament  of  the  Bible, 
are  the  following  entries,  (also  in  Ferguson's  autograph) : — 

"  Ferguson's  Family. — James  Ferguson  and  IsabeUa  Wilson  were 
married  on  Thursday,  May  the  31st,  1739,  and  had  the  following 
children : " —  ^^ 


Aisters,  besides  household  property.  She  resided  with  Ferguson  for  the  last  three 
years  of  his  life,  and  was  with  him  when  he  dietl  on  16  Nov.,  1776,  after  which 
she  appears  to  have  returned  to  Rothiemay,  Banffshire. 

345  As  mentioned  in  a  former  note,  tiie  Wilson  family  were  inteiTed  in  the 
churchyard  of  Graxok.  On  the  monumental  stone  of  the  family  there,  we  find — 
"Sacrum  Memoria,  (ieorge  Wilson,  nuper  in  Cantly,  uui  mortem  obit  22d  die 
Martis,  a.d.  1742,  a'tatis  sua?  64t«.  Hoc  amoris  et  doloris  monumentum  Uxor 
MupiTstes  et  moerens  posuit. "  For  this  extract,  we  are  indebted  to  the  kindness 
of  the  llev.  James  Allan,  present  minister  of  Orange. 

JWfi  The  Archilwld  Grant  here  mentioned  was  an  an<'estor  of  the  present  Grants 
of  Amdilly,  alwut  10  miles  from  Keith. 

347  As  reconlwl  in  a  former  note,  *'  Isobel/'  the  second  daughter  and  third 
child  of  this  marriage,  became  in  1739  the  wife  of  Ferguson. 

34S  As  noted  elsewhere,  James  Fer^ison  the  father,  was  l»om  at  the  Core  of 
Mayen,  near  Kothiemay  in  Banffshire,  on  25th  April  1710;  died  in  No.  4 
Bolt  Court,  Fleet  Street,  lx)ndon,  on  10th  Nov.  1776,  and  was  interred  in  Ohi 
St.  Mary-le-Bone  churchyard,  London: — His  wife,  Isabella  Wilson,  was  l>om  at 
Grange,  near  Keith,  Banffshire,  on  21st  Dec.  1720;  died  in  4  Bolt  Court, 
Fleet  Street,  liondon,  on  3<l  Sent.  1773,  ageil  53,  and  was  interred  also  in  tho 
churchyard  of  Old  St.  Mar}'-Ie-Uone,  London;  beside  their  oldest  son  James. 
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Agnes,  bora  Thursday  29th  Augt.,  1745.  W9 

James,  „  Tuesday  11th  October,  1748.3*0 

Murdoch,  „  Friday  3d  Nov.,  1752.  N.S.  ^si 

John,  „  Tuesday  27  Febr .  1759.  N.S.  352 

^9  Agnes  Ferguson: — As  recorded  in  the  foregoing  list  of  births,  AgD«f 
Ferguson  was  born  in  London,  on  Aug.  29th,  1745.  She  was  remarkable  for  her 
beauty  and  intelligence;  ''she  suddenly  disap|>eared"  about  the  end  of  July 
or  early  in  August  1763,  and  was  never  more  seen  by  her  parents.  Our  Ute 
researches  regarding  her  show  that  she  was  decoyed  by  a  young  nobleman  aiKi 
taken  to  Italy.  He  abandoned  her,  and  she,  being  prolwbly  ashamed  to  re- 
turn to  her  parents  whom  she  had  disgraced,  to  maintain  herself,  wrote  ar- 
ticles for  the  Magazines.  She  afterwards  became  an  actress,  for  a  brief  period. 
She  ultimately  led  an  irregular  life,  and  died  in  poverty  in  a  miserable  garret, 
in  Old  Round  Court,  Strand,  (now  removed)  in  January  1792,  aged  47  yeara. 
(See  pp.  72,  279—285.) 

350  James  Ferguson,  the  eldest  son,  as  shown  in  the  foregoing  list,  wa* 
bom  in  London  on  11th  October  1748.  Little  is  known  of  him;  it  is  nighly  pro- 
bable he  inherited  a  share  of  his  father's  mechanical  genius,  as  he^  in  1763,  was  ap- 
prenticed to  Mr.  E.  Nairne,  Optician  and  Philoso])hical  Instrument  Maker,  Corn- 
hill,  London.  He  died  of  consumption  (4  Bolt  Court,  Fleet  Street),  on  30th 
November  1772,  aged  24,  and  was  buried  in  the  churchyard  of  Old  ^iary-le- 
Bone,  liondon.     (See  pp.  127,  278,  396.) 

351  Murdoch  Ferguson — (the  second  s*m) — according  to  the  foregoing  list, 
was  born  in  London  on  3d  November  1 752,  new  style.    Nothing  is  now  known  of 
his  early  years ; — he  studied  surgerv  and  medicine  for  one  session  only  at  Edin- 
burgh University  in  1767;  where  he  completed  his  studies  is  now  not  known. 
In  July  1775,  he  obtained  from  the  Court  of  Examiners  of  the  late  corporation 
of  surgeons  of  London,  his  Certificate  of  Qualification  of  Surgeon  to  a  Regiment 
In  August  1775,  he  married  a  Miss  Vincent  of  Greenwich, — attempted  to  settle 
in  Bury-St.  EdmuntLs  as  a  Surgeon,  but  did  not  succ'-eed.     He  entered  the  Sir- 
vice  of  the  Royal  Navy  a.s  Surgeon,  in  H.  M.  S.    Thumf/'.rrr^  on  30th  May  1778. 
l)ischarg«Ml  80th  January  1779,   being  superseded.     He  next  enteretl  }(.  M.  S. 
Enirrahl,  on  2.'')th  November  1780.     Discharged  16tli  July  1781.  to  Sixth  Quar- 
ter at  Hascls — supei-seded;  and  lastly,  on  19th  January  1782,  he  entered  H.M.S 
Africa  as  Surgeon.     Di.scliarged  and  supersede*!  on  2d  July  1783,  after  which 
date,  the  War  Office  authorities  inform  us,  his  name  is  not  in  their  lisU.     In  a 
"List  of  Officers  in  His  Majesty's  Fleet,  with  tlic  date  of  their  Commissions  — 
Hritish  Museum,   p.   248(>,"  we,  however,  f\m\  Murdoch  Ferguson  in  the  Lists 
as  surgeon  in  1796,  1797,  1798,  and  his  Seniority  is  dated  21st  March  1781. — In 
looking  into  thati*are  publication — Kent's  London  Directory — we  find  **  Munlor^h 
Ferguson,  Surgeon,  Paternoster  Row,  Spitiil fields,  for  1789." — In  **  1792,  17^3. 
179-1,  1795,  1796,   1797,  1798  and  1799,  Munioch  resided  in   Burr  Street,  St. 
Catherines  beyond  Tower  Hill." — In  the  Books  of  the  Parish  of  St.    Catherine 
Tower  Hill,  it  is  recorded  that  Murdoch  Ferguson  was  summoned  for  poor-r»te^ 
in  arrcar  for  the  house  in  Burr  Street,  in  the  latter  5var  (1799),  when  he  det^lart'i 
his  inability  to  pay,  and  gave  it  up. — Munioch  died  alxiut  the  year   I8o,'J,  agrd 
51. — In  18156,  we  accidentally  niet  a  gentleman  in  London  who  knew  Murdo>*L 
— he  infornii'd  us  that  he  and  his  wife  were  mther  given  to  intem}R'rate  habitA, 
and  that  he  sometiuH's  delivered  lectures  in  a  school-room  in  the  East  end  "f 
London.     It  would  seem  that  Murdoch /fjV/7i€(/  jK)verty  when  he  had  plenty  and 
to  spare — and  that  several  of  his  own  friends,  and  friends  of  bus  father,  on  tin* 
supposition  that  he  was  in  straitened  circumstiinces,  supjiorted  him  for  isf>me  tinw 
before  his  death  ; — and  at  their  exjwnse  he  was  buried.      After  his  death,  «»n  an 
examination  of  his  pa|>ers,  it  was  discx)vered  that  he  was  cimiparatively  wealthy  — 
In   vol.   viii.   j).    411   of  Nichols'  Literary   Anecdotes,    we  find   the  followinj:— 
'*  Murdoch  Fenjuson  int.s  tJt^  pcraon  in  part  vxaintainfd,  and  at  last  huriM  ai  ike 
cxpcnrc  of  hi^  fricfuh,  and  si  inr  found  to  luive  difid  )'icJt.  —  This  in>uLi  hnrrr  a  aw 
character" — antl   in  the   Index  to  this  volume,  we  find  ^*  Murdoch  Frr'juxvn  «i 
Miser." — It  is  not  known  where  Murdoch  was  interred — neither  iii  it  known  «hrn 
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Sale  of  Ij'ercuson's  Effects. — Nichols,  in  his  "  Litcrar}'  Anec- 
dotes," states   that  '*  Ferguson's  valuable  Library  of  Mathematical 

or  where  his  wife  died;  nor  if  she  had  any  family.    (See  pp.  177,  3,53,  410,  441, 
448,  and  473.) 

362  John  Ferguson — as  recorded  in  the  foregoing  list — was  horn  in  London 
on  27th  Fcbiiiury  1759,  new  style.  Nothing  is  known  of  his  boyhood.  He 
attended  the  medical  classes,  &c.,  of  Marischal  College,  Aberdeen,  during  the 
Sessions  of  1773-4,  1775-6,  1776-7.  It  is  not  known  what  course  John  pursued 
after  completing  his  College  studies.  It  is  certain  that  he  never  followed  out  the 
medical  profession.  His  fatlier,  at  his  death,  left  him  a  large  sum  of  money, 
which,  along  with  other  sums  betuieathed  to  him  by  his  maternal  uncle.  Lieu- 
tenant James  Wilson,  after  his  father's  death,  put  him  in  easy  circumstances,  and 
enabled  him  to  indulge  in  that  'indolent  case'  in  which  he  so  much  delighted. — 
There  is  a  blank  of  26  years  in  the  life  of  John; — nothing  whatever  is  known  of  him 
from  the  time  he  left  coUe^  in  1777  until  the  year  1803.  lu  1803  we  find  him 
resiiling  in  Keith,  Banffshire,  and  conveying  by  a  title-deed  certain  houses  and 
gnnmds,  on  the  west  side  of  the  New  Street  in  the  Kirkton  of  Keith,  to  his  ma- 
ternal cousin,  **  Miss  Margaret  Wilson  "  (being  the  houses  and  grounds  which  her 
relation  had  left  by  will  to  him).  How  long  John  continued  to  reside  in  Keith  is 
not  known.  According  to  sevend  of  our  memoranda,  John,  early  in  the  present 
century  removed  from  Keith  and  took  up  his  residence  in  Edinburgh.  In  liis 
latter  years  he  resided  with  the  Misses  Moir,  10  Windmill  Street,  E^linburgh, 
and  there  he  died  on  Sunday,  13th  Ootol^er  1833,  aged  74  years  and  8  montLs. 
For  a  considerable  length  of  time  l>efore  his  death,  John  was  very  frail  and  con- 
fined to  his  i-oom  and  bi-d.  On  Saturday,  OctolK*r  12th,  his  death  apjKsaring 
evidently  at  hand,  he  desired  his  WiU  to  l)e  drawn  up  and  attested,  which  was 
done,  the  following  is  a  copy  of  it: — 

**  I,  John  Ferguson,  residing  in  Windmill  Street,  Edinburgh,  la-ing  resolve<l  to 
settle  my  ati'airs  as  to  prevent  all  disputes  after  my  death,  in  regard  to  the  suc- 
cession to  my  moveable  means  and  estate,  do  hereby  nominate  and  api»oint 
Christian  Moir,  Charlotte  Moir  and  Sarah  Moir,  all  residing  in  Windmill  street 
aforesaid,  to  be  my  Executors  and  Universal  Legatones,  hereby  leaving  and  l>e- 
qneathing  to  them,  the  whole  goods,  gear,  debts,  sums  of  money,  household  fur- 
niture and  other  moveables  whatsoever,  that  may  jHirtain  or  be  resting  owing  to 
me,  at  the  time  of  my  decease,  together  wrth  all  bontls,  bills,  promissory  notc.««, 
and  other  vouchers  and  instru(;tions,  of  the  said  debts,  and  all  that  has  followed 
or  may  be  compettMit  to  follow  thereon.  But  always  with  and  under  the  bunien 
of  tlie  payment  of  all  my  just  and  lawful  debts,  sick  bed  and  funeral  charges,  and 
also  of  the  l-i«'gacy  herein  after  ajutointed  to  Ik;  paid: — with  full  i>ower  to  the  said 
Christian,  Charlotte  and  Sarah  Moir,  to  intromit  with  the  whole  of  my  foresaid 
moveable  Estate,  to  give  up  Inventories  thereof,  to  confirm  the  same,  and  gen- 
erally to  do  everything  in  the  j>renu8es  competent  to  Executors.  And  onlain 
my  said  Executors  to  |>ay  and  deliver  the  sum  of  Three  hundred  jMmnds  sterling 
to  Miss  Margaret  Wilson  my  Cousin,  residing  in  Keith,  in  the  County  of  lUntf, 
which  Legacy  shall  be  i»ayable  six  months  after  my  decease. — And  1  consent  to 
the  Registration  hereof  in  the  Books  of  Council  and  Session,  or  others  competent, 
therein  to  remain  for  preservation,  and  to  that  eti'ect  constitut<» 
my  Procurators.  In  witness  hereof,  1  have  subscribed  these  presents  \iTitten  by 
Alexander  Brand,  Clerk  to  Messrs.  Scott  and  Balderstone,  Writers  to  the  Signet, 
also,  the  marginal  addition  hereto,  likewise  written  by  the  said  Alexander  Brand 
at  Edinburgh  the  twelfth  day  of  October,  Eighteen  hundred  an<l  thirty-three, 
before  these  witnesses,  William  Brand,  also  Clerk  to  tlie  said  Messrs.  S<*ott  and 
Bahlerstone,  and  the  said  Alexander  Brand,  writer  hereof." 

**  By  desire  of  the  said  John  Ferguson,  who  declares  he  cannot  write, 
by  reason  of  b<Mlily  iniinnity,  and  he  having  touche<l  my  fwn,  an<l 
authorize<l  me,  1  William  Scott  Notary  Public  do  su1»8cribe  for  him  tho 
al)ove  written  Testament  with  the  Marginal  addition  thereto,   the 
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Books,  Manuscripts,  aiid  Instruments,  was  sold  by  auction  by  Leigh 
and  Sotheby,  Nov.  15-23,  1802;"  and  as  this  has  frequently  been 

same  having  been  previously  read  over  to  him,  by  me  in  presence  of 
the  said  Witnesses 

Signed  f    W«u  Scott,  N.  P.  Wm  Brantl,  witness. 
(    Alexr.  Brand,  witness." 

John  Ferguson  was  interred  in  Old  Grayfriars  burying- ground,  Edinburgh. 
The  following  is  extracted  from  the  Grayfriars  pariah  recora. 

*^  John  FergusoUy  Esquire^  died  at  Windmill  Street^  \Zth  October  1838,  ajfd 
75  years: — Recorded^  15th  October  1833. — Place  of  Interment  close  to  the  north -foM 
comer  of  Stark* s  Ground/*  There  is  no  stone  to  mark  the  last  resting-plmce  of 
John. 

James  J.  Rutherfurd,  Eaj.,  of  10  Windmill  Street,  Edinburgh — (the  house  in 
which  John  Ferguson  lived  and  died)  was  well  acquainted  with  John.  In  a  letter 
received,  of  date  1861,  he  says,  "John  Ferguson  was  of  sedate  temperroent,  courte- 
ous in  his  maniiei-s,  and  steady  in  his  friendship;  as  is  shown  bv  his  domestica- 
tion with  the  old  Ladies,  the  Misses  Moir,  with  whom  he  resided  from  about  the 
beginning  of  the  century  to  his  death  in  1833.  He  paid  them  a  very  liberal 
boanl,  and  ultimately  kept  a  carriage  for  their  express  use:  of  his  jiersoiiAl  pro- 
perty they  received  a  l^equest  of  several  thousand  pounds — but  by  a  delay  in 
making  his  Willy  his  heritable  property,  which  was  said  to  be  considerable — 
went  to  a  second  or  third  cousin  in  Aberdeenshire.  Whatever  property  the  .As- 
tronomer his  father  may  have  left  John,  was  chiefly  derived  through  his  mother 
and  relations  of  hers. — With  a  considerable  knowleilge  of  History,  and  a  alight 
tinge  of  Latin ity,  and  also  an  appreciation  of  several  of  the  most  elegant  of  the 
French  writers,  John  probably  never  even  read  his  father's  popular  Work  *thf 
Young  Gentlemen  and  Ladies*  Astro)iomi/y*  for  he  had  no  taste  for  Matheniaticail 
Science  —  and  was  indilferent  to  all  matters  of  Arithmetical  computation. — 
There  never  was  seen  in  his  house  a  single  work  of  his  father's."  One  of  our 
notes  mentions,  that  "John  Ferguson  was  a  very  amiable  gentleman,  an<l  highly 
respectable,  but  (dicentric  and  of  no  great  calibre  of  mind."  A  friend  who  knew 
John  Ferguson  intimately —mentions  that  h*\  (John)  had  oft^^n  told  him, 
that  his  father  used  to  attenint  to  teach  liini  llie  Problems  in  Euclid  by  m"<it-l- 
cut  by  his  own  hand  in  wood  and  in  can!;— but  in  vain  ! — 1  think,"  (our  friend 
adds)  *'  that  1  see  John  just  now  taking  a  sad  j)inch  of  snuff  as  a  wind-up  to  his 
confession." — Another  frimd  informs  us,  that  **John  Fergu.son  had  a  great  de- 
light in  playing  on  the  flute— and  that  during  his  latter  <iays  it  was  his  solf 
amusement." 

In  the  autumn  of  th«'  year  1831,  wlien  in  Edinburgh,  on  bearing  that  a  snn  ''f 
the  great  self-taught  astronomer  wa.s  living  at  1(»  Windmill  Street,  we  l(»>t  no  litu* 
in  going  to  see  him.      We  took  leave  to  introduce  ourself,  and  was  conlially  n- 
eeived;  he  told  us  he  had  just  been  jilayinga  favourite  air  on  his  Hute.      B^'sidf;' 
having  the  pleasure  of  seeing  the  only  surviving  son  of  so  cclebmted  a  man  ji> 
Ferguson,  wc  were  then  desirous  of  obtainiug  information,  to  put  a  few  .jue>tion* 
to  him  regarding  his  fath<'r  and  family,  as  also  regarding  several  pieos  of  iipi»a 
ratus,  &c.,   which  had  belonged  to  his  father.      Regarding  his  lo^t  s.ister.  h^  .ii»- 
]>eare(l  to  know  nothing.      As  to  when  and  where  his  paternal  grandfather  ani 
grandmother  died,  their  ages  and  where  buried,  In-  eould  give  us  no  certain  in- 
ffirmatiou;  he  however  thought  that  they  would  be  interred  in  the  ehnn'hyari  "t 
Hothiemay.      He  produce*!  .several  artiel(;s  which  had  Indonged  to  his  late  f.ttlirr. 
such  as  a  small  orreiy,  an  a.stronomieal  dial  on  a  large  tluek  oblong  •  ar«l.  as- 
tronomical and  mechanical  <lrawings,  writings,  ilc      lb;  informed  us  that  he  lu-i 
sent  several  articles  as  juv.sents  to  his  cousin,  Miss  Wilson  of  Keith  winw  ihal), 
viz.,  a  telescope  which  his  father  had  niatle  during  his  young<r  year>.  al^)  s.a1»^ 
and  compa.sses,  astronomical  (|na<lrants,  on  '-ards,  &c.     Several   artivles  «»t  hi*  f-c 
ther's  which  we  had  seen,  were  mentioned,  of  which  he  ha<l  a  ch'ar  ivm»-ml»r.ui<» 
During  our  short  stay  in  Edinburgh  at  the  time  mentioned,  we  bail  two  irit^r 
views  with  him.  wln-n  he  communicated  many  little  inei<lents.  which  might  h^^• 
been  otherwise  lost,  and  which  are  now  interwoven  witli  other  detalI^  in  the  prv- 
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noticed  by  writers  when  i-elerring  to  Ferguson,  we  shall  here  sliow 
that  Ferguson*8  ellects  were  sold  V)y  auction  shortly  after  his  death, 
in  1777,  and  not  in  1802,  a  date  26  years  after  his  death. 

When  we  first  read  Nichols*  note,  we  were  of  opinion  that  it  was 
wrong,  and  subsequent  resciirch  contimied  it — 

1st.  John  T.  Graves,  Esq.,  Cheltenham,  some  yeai-s  ago,  kindly 
sent  to  us  the  catalogue  of  this  sale  of  1802 — it  is  entitled 

"  A  Catalogue  of  the  valuable  Library  of  Mathematical  Books,  Manu- 
scripts, and  Instruments  of  the  late  James  Fergusson,  Esq.,  F.R.S., 
Astronomical  Examiner,  which  will  be  sold  by  auction  by  Leigh 
and  Sotheby,  at  their  House,  York  Street,  Coveut  Gaiden,  on 
Monday  November  15th,  1802,  and  seven  following  days  at  12 
o'clock." 

The  name  Ferguson  in  the  al)ove  is  printed  Fergusson — a  spelling 
never  adopted  by  the  subject  of  our  memoir.  "  As  Astronomical 
Examiner,"  Ferguson  never  used  such  a  designation ;  but  there  was 
a  James  Fergusson,  teacher  of  Navigation  and  the  Sciences  in  Her- 
mitage Eow,  1  ower  Hill,  who  spelt  liis  name  Fergusson,  and  atlopted 
the  title  of  "Astronomical  Examiner."  Date  15th  Nov.,  1802,  is  a 
date  26  years  after  Ferguson's  de^th. 

2d.  In  looking  over  the  catalogue  we  tind  many  books  which 
Ferguson  was  not  likely  to  possess — as  also  many  that  were  published 
after  his  death,  and  therefore  could  not  belong  to  Ferguson. 

3d.  Wo  have  a  pampldet  entitled 

**  Observations  on  the  present  state  of  the  Art  of  Navigation,  by 
James  Fergusson:  London,  1787." 

This  is  a  date  11  years  after  Ferguson's  death,  and  is  the  pro- 
duction of  Jame«  Fergusson  of  Hennitage  Kow,  just  noticed.  From 
all  which  it  is  evident  that  the  sale  of  1802  was  the  sale  of  the  effects  of 
James  Fergusson,  mistaken  by  Nichols  for  the  Ferguson  of  our  Me- 
moir. 

Again — Ferguson  in  his  will  orders  his  etfects  to  1x3  sold  without 
delay — the  executoi-s  would  never  wdit  26  years  to  do  so ;  we  tind  in 
Beckman's  **  History  of  Inventions,"  that  the  sale  of  the  effects  of 
Ferguson  took  place  shortly  after  his  death,  in  1777.  See  p.  398  of 
the  Memoir.  Therefore,  Ferguson's  effects  were  sold  by  public  auo 
tion  in  1777,  and  that  of  James  Fergusson  in  1802. 

It  is  somewhat  singular  that  two  j)ersuns  nearly  of  the  same 
name,  and  of  nearly  the  same  profession,  should  be  living  in  London 
at  the  same  time ;  we  have  in  our  resear<;hes  frecpiently  come  into 
contact  with  this  duplicdie,  and  occa.sionally  have  had  considerable 
trouble  in  unraveling  rc'ferences  which  may  have  j)ointed  to  either 
party. 

sent  extcndeii  Mt'inoir.  (For  notos  on  John  Fcrgiwon,  ^oe  pp.  237,  403,  404, 
448.) 

Tho  artii'les  which  he  .sent  to  the  late  MUh  Wilson  of  Keitli  are  now  in  the 
Bantr  muiM'Uin. 
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Ferguson's   Limninos. — llio   oldest   Limiiing  by   Ferguson    ex- 
tant, is  a  miniature  likeness  of  his  early  friend  and  patron,  William 
Baird,  Esq.  of  Auchmedden,  now  in  the  possession  of  F.  G.  Fraser, 
Esq.,  Findrack,  Aberdeenshire,  (his  great-grandson).     As    formerly 
mentioned,  this  likeness  is  still  in  exceUent  preservation.    Mr.  F'raser, 
in  his  note,  mentions  that  the  Indian  ink  portrait  of  Mr.  W.  Baird 
is  6  inches  long,  by  4 J  inches  broad,  and  that  "  J.  F.  pinxt,"  is  in 
the  lower  right  hand  corner,  in  front,  and  luider  it  "  William  Baird 
OP  Auchmedden,  Summer  op   1733."     The  portrait  is  placed  in  a 
wooden  frame  with  a  gilt  border  round  it     (See  date  1733  and  the 
photograph  of  this  portrait). 

The  next  oldest  set  of  Limnings  by  Ferguson  extant,  we  take 
to  be  those  now  in  the  possession  of  Cosmo  Junes,  Esq.,  Professor  of 
Universal  History  in  the  University  of  Edinburgh.  The  set  con- 
sists of  nine  portraits ;  seven  of  these,  of  former  Professors  of  Edin- 
burgh University.  None  of  them  are  dated — but  it  is  certain  tliat 
they  were  done  by  Ferguson  between  the  years  1736-1743.  Mr. 
Innes,  in  his  note  regarding  these  portraits,  intimates,  that  they  are 
those  of 

John  Stewart,  Professor  of  Natural  History,  University  of  Edinbui^h. 

Mathew  Stewart,  „      of  Mathematics, 

Robert  Hunter,      „      of  Greek, 

John  Stevenson,      „      of  "  Philosophice^f^' 

George  Stewart,    „      of  Humanity  (Latin), 

WilliamWallace,  „      of  Histor}', 

James  Balfour,       „       of  Moral  Philosophy,      „ 

James  Boswell  and  Temple,  reading  Cicero;  with  the  mottoes — **  Mem 
velle  atque  idem  nolle  ea  deniuni  fennia  ainicitico  e.st;  "  and,  **  rniu" 
amor  erat  i>ari torque  nnisanim  amice.'' 

R.  DuNDAS  of  Aniiston,  J*resident  of  the  Court  of  SoK.sion  —  an  un- 
finished head). 

These  portraits  are  arraii^'od  in  one  fniiuc,  and  may  hv  scm  at  Mr. 
Innes's  liouse,  luverleitli  Row,  Ivlinburj^'li. 

The  next  Limning  hy  Ferguson  known,  is  a  miniatun^  ]M.rtrait 
of  Simon  Lord  Lovat,  done  in  the  year  1740,  now  in  the  iM>.-<sissi'»:i 
of  A.  ']'.  F.  Fraser,  Esq.  of  Ahcrtarf,  near  Inverness. 

This  unfortunate  nobleman  was  out  in  174.'),  and  in  conse<iuenrr,  hi- 
estates  w<'re  confiscated.     He  suffered  on  Tower  Hill,  L<)n<lnn.  early  in  17-J»». 

Mr.  AVatson,  Preston  Place,  Kdinl)ur}.jh,  informs  us  that  h.-  h;u- 
several  miniature  j)ortraits  in  Indian  ink  liy  Ferguson.  Drawn,  pro- 
bably, between  the  years  1730  and  174:i. 

Tlie  miniature  portrait  of  Mrs.  Ferguson  appears  to  have  Uvn 
done  by  Ferguson,  in  London,  .somewhere  about  the  year  17.')0, 
when  she  was  in  the  30tli  year  of  her  age.  This  portrait  is  noticed 
under  date  1743,  along  with  a  miniature  plnttograj)!!  fmni  the  nriu'i- 
nal.  It  now  belongs  to  Mr.  (lonlon,  Leith.  (See  tlalo  17  43, 
note  73,  pp.  40,  47). 

The  miniature  portrait  of  (Jeorok  Wilson  of  (Irange,  near  Keith, 
father-in-law  of  Ferguson,  is  in  the  possession  of  the  K<litor,  (gifte<l 
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by  the  Rev.  Dr.  Bowie,  Kiiigliorn,  in  May  1865).  This  is  a  very  fine 
portrait,  Indian  ink  on  velhim,  pleasant  countenance,  broad  fore- 
head, >vith  large  powdered  wig,  and  in  his  right  hand  an  open  Bible; 
mounted  in  a  black  oval  frame.  George  Wilson  died  in  1742;  this 
portrait  must,  therefore,  have  been  taken  before  1742,  between  the 
years  1733-1742. 

The  miniature  portrait  of  I^Iuudoch  Ffkouson,  second  son  of  Fer- 
guson, is  in  the  possession  of  the  Rev.  Dr.  Bowie  of  Kinghom.  It 
represents  Murdoch,  w^hen  a  child  al>out  three  years  old.  This  is 
an  exquisite  miniature;  nothing  can  exceed  in  beauty  the  face  of  this 
child.  As  Murdoch  was  born  at  the  end  of  the  year  1752,  this  por- 
trait would  be  taken  sometime  in  the  year  1756.  It  is  mounted  in  a 
black  oval  frame. 

Dr.  Bowie  has  also  two  line  pen-and-ink  drawings  of  "  A  New  Crane 
with  four  different  powers,  Invt,  by  James  Ferfjusmi ;" — (See  p.  286) — 
as  also  of  "  The  Quadruple  Pump  Mill,  made  by  James  FerQu«on.^^ 
These  drawings  are  about  12  inches  by  8,  in  black  frames  and  glazed. 

The  miniature  portrait  of  the  Rev.  Anthony  Dow  of  Fettercaim, 
in  the  Mearns,  and  of  his  daught<jr  Jane  Dow,  are  two  beautiful  por- 
traits, and  are  now  in  the  i)os8essio!i  of  tlie  Rev.  Dr.  Robert  Trail,  Free 
church  minist<}r  at  Boyndie,  Presbytery  of  Fordyce,  Banttshire ;  (the 
great-grandson  of  the  Rev.  A.  Dow,  and  grandson  of  his  daughter 
Jane);  the  daughter,  Jane,  died  in  1805,  aged  78,  showing  that  she 
was  born  in  1727;  the  portrait  has  a  youtliful  appearance,  and  must 
have  been  done  when  the  lady  was  in  her  t^iens — say  about  the  year 
1741,  when  she  was  in  her  15  th  year. 

Ferguson's  Orreries: — After  Ferguson's  death  in  1776,  the  Lon- 
don Philosoy)hical  Instrument  Makers  made  many  very  superb  orreries, 
all  in  brass,  <m  the  plan  as  laid  down  by  Ferguson  in  plates  VI.  and 
VII.  of  his  ^^  tSelect  Mechatiiral  Exercises."  Such  orreries  in  brass- 
work  are  now  generally  thought  to  have  been  made  by  Fergtison; 
but  they  were  not  so ;  they  are  "  according  to  Ferr/uson's  method," 
but  not  7nade  by  him.  There  ait^  now  few  Orreries  made  by  him  to 
be  met  with. — The  following  is  a  list  of  those  we  have  s<?en  and 
heard  of. 

1st.  The  small  Orrery  madci  in  PMinburgli,  early  in  th(^  year  1743, 
and  whi(*h  he,  shortly  after  his  arrival  in  London,  sold  to  Sir  Dudley 
Rider.  Tlu»  l^arl  of  Harrow] )v  informs  iis,  that  this  Orrerv  is  still 
in  existence  at  his  seat,  Sandon  Hall,  n»'ar  Stone  in  Staffordshire, 
})ut  that  it  was  much  damaged  by  the  tire  whi(?h  destroyed  Sandon 
Hall  in  1846. 

2d.  At  the  pu})lic  sale  of  the  Mathemati<'al  an«l  Philosophical  In- 
struments of  I'homas  Hawys,  Esq.,  late  of  ( 'harterhoiise  S<piare,  Lon- 
don, there  wjis  sold  on  Tuesday,  October  13th,  1807,  by  Messrs.  King 
and  LtK'hee,  at  their  great  Rooms,  38  King  Strei^t,  Covent  Garden, 
Lot  68,  A  large  Orrery,  with  glass  shade,  mad(*  ])y  Ferguson. — (See 
pp.  320—322,  and  note  257,  p.  341.) 

3d.  Mr.  Bartlett,  watchmaker,  Maidstone,  had  in  his  possession, 

3() 


474}  APPENDIX. 

long  before  1841,  a  large  wooden  orrery  made  by  Ferguson — the 
same  sort  of  orrety  as  is  commonly  represented  in  the  frontispiece  of 
Ferguson's  Astronomy — the  horizon  was  also  of  wood,   divided  by 
hand;  and  the  names  of  the  signs,  months  of  the  year,  &c.,  were 
done  in   a  very  neat   manner   by  Ferguson's   pen.     On   a  visit  to 
Maidstone,  in   1841,  we  were  shown  this  orrery  by   Mr.   Bartlett. 
He  then  informed  us  that  he  had  bought  it  in  Old  Compton  Street, 
8oho,  London,  many  years  before,  from  a  dealer  in  **  Philosophical  In- 
struments" and  Curiosities,  and  that  the  price  he  paid  for  it  was  £i 
14s.  6d.  We  wished  to  buy  it  from  Mr.  Bartlett,  but  at  that  time  he  was 
not  disposed  to  part  with  it.  Many  years  afterwards,  we  wrote  Mr.  Bart- 
lett, inquiring  if  he  was  yet  disposed  to  part  with  the  orrery.     In  his 
reply,  he  informed  us,  that  he  had  some  years  before  sent  it  as  a  pre- 
sent to  the  Committee  of  the  Anti-Com-Law  League  Bazaar,  Man- 
chester, as  his  contribution  to  it     On  our  applying  to  the  secretair 
for  the  name  of  the  party  who  purchased  it  at  the  Bazaar,  we  were 
informed  that  the  sujns  received  for  articles  were  alone  entered  in 
their  books,  not  the  names  of  the '  purchasers.     So,  all  trace  of  this 
orrery  is  for  the  present  lost.     (See  p.  45.)  ^^ 

4th.  Professor  Millington,  for  sometime  a  Lecturer  on  Astronomy 
and  Natural  Philosophy  in  London,  had  a  large  wooden  orrery  which 
was  made  by  Ferguson,  and  which  he  frequently  exhibited  in  his  lecture- 
room.  It  showed  the  rotation  of  the  Sun,  the  motions  of  Mercur}*, 
Venus,  the  Earth  and  Moon,  as  also  the,  retrograde  motion  of  the 
Moon's  orbit,  and  consequently,  all  the  eclipses  of  the  Sun  and  Moon. 
About  forty  years  ago,  the  Professor  eniignitt'd  to  America  and  t<^M>k 
this  orrery  with  him. — (See  page  45.) 

5th.  In  the  year  1851,  Mr.  George  Walker  of  Port  Louis,  Ik- 
queathed  a  brass  orrery,  made  by  Ferguson,  t^i  University  (.'oil**;:;*'. 
London,  particulars  of  which  are  given  in  pages  321,  322. 

f)th,  Mechamcal  Paradox  and  Orrery  united: — This  is  a  sni;ill 
orrery,  made  by  Ferguson  in  1760,  and  wliich  was  in  tlie  jKjsiios- 
sion  of  Ferguson's  son,  John,  until  his  death  in  1833.  In  cons*'- 
quence  of  some  dispute  about  the  son's  Will,  this  orrery  was  >«Mit 
hy  the  Executors,  along  with   other   items,  to  the  office  of  Messrs. 

'^^'■^^  III  tlie  Anti-Com-Law  Bazaar  Catalogue,  «'iititle«l,  — "Catalngiit*  of  Painf 
iijf^s,  Mo<l«'ls,  Articles  of  Virtu,  Cuiiositifs  and  Specimens  of  Natural  History,  .-) 
sale  at  tlie  Anti-C'orn-Law  Hazaar,  Manchester,  October  1S45,"  No.   221,  juij^*^ 
12  -13,  we  find-- 

2-21  <•  OuitKHV,  made  by  Fer<:;uson,  the  cjdebratcd  A.stronoin«*r. 

Thismaeliinesliows  the  motions  of  tin' Sun,  Mercury,  Vrnns,  F^jirth,  and 
Moon;  and  orca«ionally  the  superior  planets,  Mars,  .hipitiT,  and  Saturn, 
may  be  put  on.  Jupiter's  Satellites  are  moved  round  him  in  th«'ir  pn>- 
per  times  by  a  snndl  winch,  and  Saturn  has  his  five  Satellites  and  \u> 
Hing,  which  keeps  it,s  pamllelism  round  the  Sun,  and  by  a  lamp  put  in 
the  Sun's  place,  the  Ring  shows  all  the  phases  descrilH-ti  in  the  204Th 
article  of  the  volume  accompanying  the  Orrery." 

This  is  the  same  Orrery,  which  was,  after  Fergu^^on's  death,  exhibited  )'V  tir 
Scot'h  publican  in  the  l,on<Ion  Inn,  ealled  ^^Thr  Frnn'soti's  HtnH"  (.'s**^' p|» 
45  and  462\ 


APPENDIX.  4-75 

Scott  and  Balderstonc,  W.S.  (now  represented  by  Messrs.  Scott, 
Moncrieff,  and  Dalgetty,  W.S.,  Edinburgh.)  Sec  description  of 
this  one,  under  date  1760. — This  orrery  has  just  been  presented  to 
us,  by  James  Lauder  l^utherfurd,  Esq.,  10  Windmill  Street,  Edin- 
burgh,— along  with  several  pen-and-ink  drawings  and  writings  by 
Ferguson.— (See  pp.  193 — 200.) 

We  have  made  several  inquiries  aft^r  the  large  wooden  orrery  which 
Ferguson,  with  assistance,  made  in  1744-1745,  but  without  any  re- 
sult. It  would  appear  that  he  presented  this  orrery  to  a  daughter  of 
the  Right  Honourable  Sir  Stephen  Poyntz,  about  the  year  1756. 
(See  Tables  and  Tracts,  p.  167;  also  note  111,  pp.  162,  163.) 

We  may  here  remark,  that  Ferguson  had  several  eminent  rivals 
in  the  art  of  constructing  orreries  ;  of  whom  may  be  mentioned — 
1st.  Edward  Wright,   Optician   and   Mathematical   Instrument 

Maker:  London. 
2d.  John  Neal.     1745  :  In  which  year  he  published  a  description 

of  his  Patent  Planetary  Machine,  40  pp.  and  4  plates. 
3d.  J.  Fiddler,  Mathematical  Instrument  Maker. 
4th.  Randal  Jackson,  Clockmaker,  8  Chapel  Row,  Spa-Fields, 
London,  was  also  a  maker  of  Orreries,  and  made  "  Complete 
Orreries,  Planetariums,  ^c,  cut  invented  by  Messrs.  Fergu- 
son and  Martin."  ^^     Jackson  was  the  author  of  a  small 
pamphlet  of  14  pp.,  on  a  "  New  invented  Orreri/." 
5th.  (jEorob  Adams,  Optician,  &c..  Fleet  Street,  London,  made  a 

many  fine  Orreries  and  Cometary  Machines. 
6th.  Benjamin  Martin,  Optician,  Orrery  Maker,  &c..  Fleet  Street, 
London,  was  the  maker  of  several  complicated  Orreries,  &c., 
and  in  1771,  published  an  Octavo  pamphlet  "  On  the  De- 
scription and  Use  of  an  Oin-ery,'^  28  pp.  and  1  plate. 
The  learned  Rev.  Dr.  William  Pearson,  the  writer  of  the  article 
"  Planetary  Machines^"  in  the  Edinburgh  Encyclopajdia,  in  reviewing 
the  wheel-work  results  of  Orreries  made  during  the  last  century,  gives 
the  preference  to  Ferguson's:  he  says,  " //<6  small  Orrery  of  Feryn- 
son  is  more  correct  than  any  of  its  preileee^irrs." 

Since  Ferguson's  time,  the  Rev.  Dr.  William  Pearson  in  England, 
and  M.  An  tide  Janvier  in  Franco,  stand  in  the  front  rank  of  makers 
with  accurate,  and  also  equated  motions.  The  late  David  Forkestkr, 
Teacher,  Kirk<'aldy  ;  and  John  Fulton,  shoemaker  at  Fenwi«k,  near 
Kilmarnock,  may  also  ))e  menticmed  as  the  makers  of  com])licated 
Orreries  and  Planetaria.  A(M'onling  to  his  catalogue, — *'  Mr.  Ben- 
jamin Gorrill,  Orrery  Machiuist,  15  Edwanl  Street,  Parade,  Birming- 
ham, makes  at  the  present  time,  very  accurate  Orreries  at  prices  from 
£25  to  1100  and  upwards." 

The  following  is  a  list  of  Relics  of  Ferguson,  collected  by  purchas«», 
})otween  the  vears  1830  and   1861,  bv  the  Editor  of  this  Memoir, 

.i.'>4  This  mivertiseinpiit  is  taken  from  tin'  title-pn^e  of  .TajtlcMm's  pamphlet, 
from  wliich  it  is  seen  tliat  this  was  oiu!  of  8<*veral  manufactories  where  orrfri^n 
according  to  PergHson's  plan  were  made. 
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and  disposed  of  by  him  to  the  Committee  of  the  Banff  Museum  in 
1864. 

1.  An  Astronomical  Clock — This  clock  is  in  the  form  of  a  ship's 
chronometer,  on  which  is  mounted  a  smaU  terrestrial  globe,  on  an 
axis  inclined  at  an  angle  of  23 J  degrees,  on  which  it  daily  turns  from 
west  to  east.  The  clock  has  a  dial-plate  on  its  cover  having  12 
hours,  and  an  index  connected  with  the  works  points  out  the  time 
of  the  day.  Also,  under  the  globe  there  is  an  oblique-lying  dial- 
plate,  and  an  index  on  the  inclined  axis  points  out  the  hours  on  it 
(this  dial-plate  has  24  hours  engraven  on  it).  This  time-piece  is 
about  5  inches  in  diameter,  3  inches  thick,  and  7  inches  in  height 
from  the  base  to  the  North  Pole  of  the  globe.  On  the  inside  of  the 
winding-plate  are  engraven  the  following  names,  showing  to  whom 
it  had  successively  belonged, — viz.,  John  T.  Desagulier,  LL.D.,  1729, 
Lect.  on  Nat.  et  Exp.  Phil.,  London;  Benjamin  Franklin,  LL.D.,  1757 
(the  American  statesman  and  philosopher) ;  James  Ferguson,  F.RS., 
1766  ;  Kenneth  M*Culloch,  1774 ;  and  the  initial  letters  G.  W. 

2.  An  Old  Watch,  double  silver  cases,  with  silver  turn-piece  over 
the  key-hole  of  inner  case.  The  works  are  very  strong,  and  still  in 
good  going  order.  On  the  inside  of  the  rim  of  the  outer  case  are 
engraven  the  following  names: — James  Ferguson,  1746,  and  ^Vndrew 
Pteid,  1801. 

3.  A  Wheel-cutting  Engine,  with  which  Ferguson  cut  the  teeth  of 
the  wheels  of  his  orreries,  and  other  astronomical  machinery ;  full  of 
dotted  circles  for  almost  any  number,  odd  or  even ;  strong,  and  in 
good  condition. 

4.  A  Telescoj)e,  made  by  Ferguson  about  the  year  1732.  It  has 
three  pidLs  or  dniws,  is  about  12  inches  long  when  closed,  and  X^ 
inches  when  in  focus.  It  app<?ars  to  be  made  of  parchment  or  she«:-|»- 
skin,  is  ornamented  with  horn  rings,  and  covered  with  a  black  sort  "f 
skin. 

5.  An  Enamelled  Case,  gold  mounted, — This  is  a  small  tubular 
case.  In  tlie  inside,  it  is  inlaid  with  tortoise-shell  ;  on  the  outside,  it 
is  ornamented  with  four  gold  hoops  or  rings ;  use  unknown. 

6.  An  01<i  Black  (Jase  and  Brass  Scale. — Tlie  case  contains  a  thin 
})ni.s8  scale  graduated,  and  has  a  brass  slider ;  supposed  to  have  In^t'ii 
Ferguson's  dialling'  scale. 

7.  A  Larg(?  Kngraving  of  Ferguson's  First  Astronomical  Kotula. 
published  at  Edinburgh  in  1741;  part  wanting; — an  ex<-^*cdingJv 
scarce  print. 

8.  An  Autograph  Rotula  by  Ferguson,  most  beautiiully  writt^'ii 
and  figured,  consists  nf  thn^e  large  movea))h*  cin-les  in  thi«-k  Brist"! 
board,  <[uite  tilled  with  a  mass  of  figures  and  small  perfonit4*(l  <irrl»-^, 
and,  according  to  its  tith',  '  sliows  the  times  of  all  the  new  an«l  full 
moons  and  ecli])ses  for  12,000  years.'  This  is  the  original  Roiuli 
from  which  Ferguson  published  his  subsequent  ones. 

9.  An  Autograph  Tract  by  Ferguson,  finely  written,  descriptive  <'f 
the  Rotula,  being  original  manuscript  from  which  he  published  his 
Rotula  Tracts. 
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10.  *The  Universal  Analeinma/  in  the  autograph  of  Ferguson; 
made  of  strong  Bristol  board ;  moveable  horizon,  &c. 

11.  An  Autograph  Astronomical  Quadrant,  made  of  thick  Bristol 
board,  full  of  curve  lines  and  figures  in  Ferguson's  autograph. 

1 2.  A  Printed  Astronomical  Rotula ;  three  moveable  circles. 

13.  Ferguson's  Last  Publication,  entitled  *  A  Table  of  the  Equa- 
tion of  Time,  London,  1776.* 

14.  Ferguson's  Likeness. — ^A  fine  large  print,  by  Townsend,  with 
Ferguson's  left  hand  resting  on  a  celestial  globe.  Proof  before 
letters. 

The  following  articles  are  in  a  glazed  gilded  case: — (1)  a  Boxwood 
Wlieel  of  33  teeth,  rut  by  Ferguson,  being  the  wheel  which  carried 
round  the  second  satellite  in  his  Satellite  Mac;hine  (see  Ferguson's 
*  Tables  and  Tracts,'  p.  158).  (2)  A  Hollow  Paper  Axis,  being  the 
axis  of  one  of  the  wheels  of  the  Satellite  Machine.  (3)  The  Boxwood 
Handle  or  Winch  which  set  in  motion  the  wheel- work  of  ditto.  (4) 
A  Semicircular  Graduated  Card,  in  the  autograph  of  Ferguson.  (5) 
A  Wht»el  of  45  teeth,  made  of  thick  Bristol  board,  beautifully  cut  by 
Ferguson.  (6)  A  Trundle  Wheel  of  15  cogs,  mounted  on  a  triple 
crank  axis,  which  was  driven  by  the  above  wheel  of  45  teeth ;  both 
belonged  to  FergUijon's  Electrical  Apparatus.  (7)  The  Apogee 
Pointer  of  Ferguson's  *  Mechanical  Paradox  '  (see  Ferguson's  *  Select 
Mechanical  Exercises,'  p.  45.) 

Relics  of  Ferguson  in  the  possession  of  the  Editor: — ^We 
have  the  numerous  papers,  pen-and-ink  drawings,  rare  prints,  tracts, 
rotulas,  &c.,  noticed  in  the  Memoir; — Also,  the  Mechanical  Paradox 
Orrery,  the  MS.  Card  Sun-dial  and  miniature  portrait  of  George  Wil- 
son of  Grange,  Ferguson's  father-in-law.  See  pp.  193 — 200;  244 — 
246,  and  474. 

Sundry  other  relics,  mentioned  in  the  Memoir. 

Snuff  Box,  made  by  Ferguson. — In  a  letter  lately  received  from 
the  Rev.  Mr.  Moir  of  liothiemay,  he  says — "  About  three  months  ago 
I  received  a  snuff-box  made  by  the  astronomer — from  a  James  Forsyth, 
whose  father's  mother  was  Anne  Ferguson,  eldest  daughter  of  John 
Ferguson,  tlie  astronomer's  brother.  It  is  a  very  curious  piece  of 
workmanship.  It  is  mounted  in  silver.  Tlie  box  is  composed  of 
small  staves  of  black  horn  and  bones  altemaU^ly.  Tlie  snuff-box  con- 
tains a  very  small  quantity  of  cotton  with  tlie  seeds  in  it, — and  also, 
a  small  quantity  of  wool  of  a  brown  colour  which  Ferguson  is  said  to 
have  procured  at  Forres,  where  there  was  a  manufactory  for  making 
cloth  of  the  colour  similar  to  that  of  the  wool  in  the  box.  James 
Forsyth  stated  that  the  box  had  been  in  the  Ferguson  family  from 
the  days  of  the  astronomer."  This  is  certainly  a  great  curiosity,  and 
a  most  interesting  relic. 

(fOLD  Signet  RiNt;. — We  have  been  infonne<l  that  Mr.  Gordon, 
Innkeeper,  Keith,  has  a  gold  signet-ring  which  belonged  to  John 
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Ferguson,  Esq. — the  youngest  son  of  Petguson.  It  has  tlie  initials 
"  %.  f. "  cut  on  a  Cornelian  atone,  aet  in  a  jointed  gold  frame,  which 
serves  aa  a  hd  t«  cover  a  recess.  On  the  lid  being  opened,  the  Tec««B 
b  shown,  glazed  over,  and  under  the  glass  is  "  a  little  hair  of  a  light 
colour,  slightly  tinged  with  grey,  and  plaited  three-fold  " — very  prt>- 
bably  the  hair  of  I'ergason — if  so,  then  this  is  a  most  intereattng 
and  valuable  relic. 

Astronomical  Kotula,  inCuIloden  House,  near  Inverness  (p.  10.) 

Tide  Kotula,  in  the  autograph  of  Ferguson,  in  the  poaaession  t-f 
William  Topp,  £sq.,  Asl^frove,  near  Elgin  {p.  371). 

LuHARiUM  Kotula,  in  the  autograph  of  Ferguson,  in  the  posaes- 
aion  of  Mr.  Robert  Sim,  Keith. 

Letter: — The  Letter  written  by  Ferguson  to  the  Rev.  Mr.  Cooper 
of  Glaas,  relative  to  the  origin  of  the  Mechanical  Parados,  in  the 

possesaion  of  Mr.  Robert  Sim,  Keith  (p.  145,  146). 

Letter: — Tlie  Letter  written  by  Ferguson  to  Rev.  Alexander  Ir- 
vine of  Elgin;  now  in  the  JIuseum  of  E^  {p.  225). 

Letters: — The  Letters  written  by  Feignson  to  Rev.  Dr.  Biicb,  in 
the  British  Museum ;  also,  the  lettera  in  the  possession  of  the  Editor,  i-c 

Watch  Movement: — In  the  catalogue  of  the  Antiquarian  Societv 
of  Edinburgh— published  in  1863 — at  p^^  76  and  \o.  89,  we  find 
"  Astronomical  Watch  Movement,  said  to  have  bi-en  maile  fur  Jamt-j 
Fei^uson  the  Astro noiiier." 

The  Beatmo.s  Likks &■<.■! ; — in  oil — in  the  jtosae.-ision  of  Mrs.  Thoni)>- 
sou,  Xethcrcluny,  Mortlach,  Banffshire  (p.  215). 

The  C.\sD"HNE  Likexehs: — Tlie  LiheneNs  done  in  iholk,  in  the 
possi-ssion  of  Mrs.  (.'asborne,  New  House,  I'akenliaiii.  near  Burj'  .■*! 
IJlmunds  (p.  13). 

Bible: — The  liilile,  so  ofttn  referred  lo.  now  in  the  i>ossesaion  uf 
]lr.  (jeorge,  at  Keith  (|>.  72). 

Masiscript  Volumes:— The  three  J  IS.  Volumes,  viz.:  "Astmn-- 
luical  Tables  and  Pn^ejita."  p.  224, — "  Astronomy,"  pp.  2.S.^.  23tj, 
and  the  "  Common  Pluee  Book.  ].p,  446.  447 ;  in  the  College  Libran. 
Edinbui'gb. 

Tub  Feiiuusos  Prizk;  Grammar  .Suiiooi.,  Keith: — In  a  letter  n- 
itivwl  fmm  the  Rev.  I  ir.  ¥.  .S.  (Jiinlnii  „f  St.  Andrew's  Episi-..[al 
Church,  Glasgow — n  native  of  Keith,— be  says,  regarding  the  pme  :- 

"  1  instituted  the  prize  in  1HU2.  to  be  eomj^leil  for  at  the  vearly 
«xamination  by  the  I'resljytery  .if  llie  Parochial  School  of  Keith,  mv 
nativv  t*»wn,  and  where  1  was  early  taught.  1  give  &  I  annually,  for  the 
■  of  natural  tulenl  in  .Mechanical  Art  c.f  miy  kmd."  At 
"a  letl^-r  is  .mc  receivcil  by  him  fnun  Mr.  Smith, 
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teacher  of  the  school ;  the  following  is  copy  of  part  of  it  referring 
to  the  prize: — 

"  At  last  we  have  been  able  to  comply  with  your  wish  in  the  mat- 
ter of  the  Ferguson  prize,  as  regards  mechanical  models.  Some  six 
months  before  the  examination,  I  intimated  to  the  scholars  that  you 
wished  it  to  be  understood  that  in  competing  for  the  Ferguson  j)rize, 
any  model  or  mechanical  contrivance  would,  in  future,  be  preferred 
to  trials  in  Geographical  or  Astronomical  problems;  informing  them, 
at  the  same  time,  that  the  prize  would  accordingly  be  given  for  a 
model,  provided  three  candidates  appeared.  In  a  day  or  two,  no  less 
then  twelve  gave  in  their  names,  and  on  the  day  of  examination 
they  all  appeared  with  their  models ;  consisting  of  harrows,  ploughs, 
boats,  ships,  one  wheelbarrow,  one  locomotive  and  tender,  (model 
of  the  outside  appearance  only),  one  steam  mill,  (not  in  working  or- 
der), and  a  working  model  of  a  thrashing  machine,  with  a  fan  in- 
closed;— ^The  Judges  unanimously  awarded  the  prize  to  the  maker  of 
the  last-named  article,  made  by  James  M*Connachie  from  Nether  Bal- 
lendy,  Glenrinnes.  This  model  is  a  very  perfect  one — well  got  up — 
and  done  principally  with  the  boy's  knife.  Several  of  the  visitors 
expressed  a  wish  to  purchase  it,  but  the  maker  seemed  unwilling  to 
pMt  with  it.  The  successful  candidates  from  the  commencement  of 
the  first  trial  for  the  prize  in  18G3  to  the  present  year  (1866)  are  as 
under: — 

1863. — Robert  Maiitach  from  Rothes,  aged  14.     Subject,  Drawing 

Maps. 
1864.— William  Gordon,  Fife-Keith,  aged  15.     Subject,  Geogra- 
phical Problems. 
1865. — Charles  Wilson,  and  Robert  Munro,  Keith,  equal,  aged 
respectively,    16  and    15.      Subject,   General   Arithmetic 
(prize  divided). 
1866. — James  M^Connachie  from  Glenrinnes,  aged   14.     Subject, 
Mechanics, — for  a  working  model  of  a  Thrashing  Machine 
and  Fan. 

James  Smith, 
Gkammak  School,  Keith,  9^  April  1866."»m 

We  cordially  wish  that  success  may  attend  tliis  praiseworthy 
scheme ;  it  may  be  the  means  of  bringing  out  a  modem  Ferguson. 
Might  not  some  of  the  future  models  be  made  to  show  the  motions 
of  the  Earth,  the  Moon,  or  those  of  other  celestial  bodies] — matters  in 
wliich  Ferguson  ho  much  delighted,  and  was  so  great  a  mastt^r. 

Euclid,  Prop,  xlvii.  b.  i. — Under  date  1743,  p.  60,  will  be  found 
a  mechanicEil  or  rather  ocular  demonstration  of  Euclid,  Book  1st., 
Prop.  47th,  being  a  copy  of  a  card  which  Ferguson  kept,  cut  out  into 

8»  In  thia  communication  tlie  school  of  Keith  is  designated  the  Parocliiul 
School,  and  the  Grammar  School,  but  they  both  refer  to  one  and  the  Hiime  school. 
It  will  be  remembered  that  Feixuson,  in  or  shortly  after  1717,   had  "  about  thre€ 
'  '"  initnictioD  at  the  OrammAr  School  of  Keith.     (P.  7.) 
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sections  for  showing  to  hia  friends.  Subjoined  are  two  other  demon- 
stnitiona,  equally  simple,  taken  from  an  old  M.S.  Euclid  in  out 
possession. 

In  Fig.  1.  let  the  sides  of  the  right-angled  triangle  ou  which  the 
small  aquanss  are  to  be  raised  be  to  each  other  as  the  numbers  3,  4, 
and  6;  then,  upon  such  sides,  raise  the  divided  squares  a«  shown  in  the 
figure — and  it  will  be  obvious,  that  the  square  raised  on  the  side  or 
hypothenuse  5,  will  contain  25  equal  squares,  and  the  two  squam 
raised  on  the  sides  3  and  4  will  contain  respectively  9  and  16  similar 
squares.     Hence  9  -r  16  =  25  squartia,  tlie  sum  of  the  squaiea  3  ami 

Fig.]- 
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4,  which  are  equal  to  tlie  sum  of  tlie  squares  contained  in  the  square 
raised  on  side  5, — the  hvpothenuse.  (See  also  "  Common  Place 
Book,"  p.  189). 

Fig.  2.  shows  another  illustration — Let  the  hypo  then  use,  or  base  A, 
or  base  of  the  triangle  be  of  any  given  length — on  the  length  lixed  on 
describe  a  square.  Let  the  sides  of  the  triangle  B  and  C  be  of  equal 
length,  as  in  the  figure — then  upon  tlie  sides  raise  the  squares  B  and 
C : — To  demonstrate  ocularly,  that  the  area  of  these  two  small  squares 
are  precisely  equal  to  the  area  of  the  larger  square  below,  on  the 
hypothenuse — draw  ii  line  horizontally  across  them,  dividing  them 
into  two,  tlirough  their  diagonals,  as  shown.  Then  divide  the  large 
square  through  the  diagonals  also,  and  it  will  become  evident  that 
the  large  square  has  by  tlie  process  been  divided  into  the  four 
e<iual  triangles,  1,  2,  3,  4,  and  that  they  are  of  exactly  the  same 
size  as  are  the  four  triangles,  1,  2,  3,  4,  contained  in  the  two  squares 
above,  described  on  the  sides  B.  C 

Kemarkadle  Fi8U;  (see  p.  278.) — The  following  letter  from  Fer- 
guson to  Dr.  Birch,  relative  to  a  singular  fish  caught  in  King  Eoad 
near  Bristol,  in  1763,  is  extracted  from  the  Philosophical  Transac- 
tions, but  was  received  too  late  for  insertion  under  its  proper  date. 

Bristol,  May  'ythy  1763. 
Kevekbnd  Sir, 

I  herewith  take  the  liberty  of  sending  you  a  drawiiijj  of 
a  very  uncommon  kind  of  fish  which  was  lately  caught  in  King  Road,  ^^  a 
few  miles  from  this  city ;  and  is  now  shown  at  Hot- Wells.  367  Jt  fought  violently 
against  the  fishennen's  boat  after  they  got  it  into  their  net,  and  was  killed  with 
great  difiiculty.  Nob<xly  here  can  tell  what  fish  it  is,  only  some  say  it  is  a  Sea 
Lion ;  but  to  the  best  of  my  remembrance  it  answers  not  to  the  description  or 
figure  of  the  Sea  Lion,  that  is  given  in  Lord  Anson's  voyage.  I  took  the  drawing 
on  the  spot,  and  <lo  wish  I  had  liad  my  Indian  ink  and  pencils,  by  which  it 
might  have  been  better  shaded ;  but  I  hope  you  will  excuse  the  roughness  of 
the  draught,  as  it  is  the  best  I  ever  made  with  a  pen.  The  length  of  the 
fish  is  four  feet  nine  inches,  and  the  thickness  in  proportion,  as  in  the 
figure.  The  mouth  is  a  foot  in  width  and  of  a  st^uarish  fonn;  it  hiis 
three  rows  of  sharp  small  teeth,  verj-  irregularly  set,  and  at  some  dis- 
tance from  each  other  ;  it  has  no  t<mgue,  nor  narrow  gullet,  but  is  all 
the  way  down,  as  far  as  one  can  see,  like  a  great  hollow  tube ;  in  the 
back  of  the  mouth  within,  there  are  two  openings  like  nostrils,  and  about 
nine  inches  Vx*low  the  jaw,  nnd  under  these  openings  are  two  large  knobs, 
from  which  proceed  aevenil  short  teeth ;  a  little  below  which,  (m  the  breast 
side,  is  another  knob  with  such  teeth.  On  each  side  within,  and  about  a 
foot  below  the  jaws,  there  are  three  cross-ribs,  somewhat  resembhng  the 
straight  bars  of  a  chimney-grate,  about  an  inch  distant  from  each  other, 
through  which  we  see  into  a  ^o^it  cavity  within  the  skin  towards  the  breast; 
and  under  the  skin,  the?^  aivities  are  kept  distendeil  by  longitudinal  ribs 

3W  Hot-Wells — a  wcll-kii(»wii  locality  alM)ut  a  mile  l>clow  Bristol,  on  the  I»ank.s 
of  the  Avon,  and  in  the  imin«'diate  vicinity  of  St.  Vincent's  Rocks,  and  new  Sus- 
pension Bridge. 

^7  King  lUmd  is  nearly  lo  miUw  below  Bristol,  in  the  river  Severn,  near  to 
where  it  receives  the  waters  of  the  Avon. 

3p 
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plain  to  the  touch  on  the  outside.  1  put  mj  tarn  down  tiiTou);h  the  mouth 
quite  to  m;  shoulder,  but  could  feel  oothing  in  the  way,  bo  that  its  heart, 
Btomach,  and  boweU  must  lie  in  a  very  little  compsHs  near  ita  tail,  the  hod; 
thereabout  being  veiy  small.  From  the  neck  pioceed  two  small  bonu,  hard 
and  veiy  elastic,  not  jointed  bv  lings  as  in  lobsteis ;  and  on  ciich  aide  of  the 
back  there  are  two  conBiderable  aharp-edffed  risings  of  a  black  and  long  rab- 
slance;  betwHen  each  eje  and  the  breast  there  is  a  cavity  somewhat  like  the 
'  1e  of  the  human  ear,  but  it  doth  not  penetrate  to  the  iuside.     From  et  '' 


through  the  mouth,  and  between  these  nus  proceed  from  the  breast  t' 


pau'K,  Miinewhut  like  the  fure-lialf  of  a  human  fimt,  with  live  tiiea  juiued  to- 
gether, haviii<'  the  appearance  of  nails;  near  the  tail  are  twu  lar^  bus.  •■iir 
on  tliebuck,  the  other  under  the  belly;  the  skin  is  of  a  dark  brown  colour,  but 
darker  spotted  in  Bpveral  places,  and  entirely  withont  scales.*^  If  you  think 
this  in  any  way  deatrves  notice  of  the  Royal  Si-ciety,  I  sliall  be  very  gLul  ■■( 
your  coniinunicating  it,  and  am,  with  the  greatest  esteem,  Ruereud  Sir. 
your  must  obliged  and  humble  wrvant, 

Abrid.  Phil.  Trans.,  Vol.  LIII.. 
[>.  170;  year  1T(«. 

Kekol'son  Meuokial  Pillar;— It  lius  of  late  liepu  fn!queiill.v  »u-- 
nestfid  tliat  a  Memorial  Filial'  or  Olwlisk  ouftlit  tii  lie  cni'ttM  at't'.Tt- 
of-.Mayen  on  Die  sito  of  the  cottage  wli.-i-e  Ferguson  was  ln.ni.  J.^t 
the  men  of  Itaiiffaliirc — Ferguson's  native  county— take  llie  start  ati<l 

_3.W  AsiioM  ul  ]iiig^-J7Mhis  lisb  it  the  Loh;i  A  mjl.  r  of  IViiiii.nl,  ui  S^-Minu 
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the  lea<l  iii  this  meritorious  object:  let  them  fonn  a  working  com- 
mittee and  issue  circulars  soliciting  subscriptions,  and  the  call  would 
no  doubt  be  responded  to  widely  and  liberally.  We  shall  be  happy 
to  contribute  our  mite: — should  any  surplus  remain,  it  might  be 
expended  on  renovating  the  tomb  in  Old  St  Mary-le-Bone  church- 
yard, London. — (See  pages  449,  450). 

Biographical  Notices: — Since  his  death  in  1776,  Biographi- 
cal notices  of  Ferguson  liave  appeared  in  the  Encyclopaedias  and 
other  works  in  this  and  other  countries — particularly  in  the  Edin- 
burgh Encyclopiedia, — Eudosia,  a  poem  on  the  Universe, — Nichols* 
Life  of  Bowver, — Mitcdiel's  Scotsman's  Librarv, — Chambers'  Lives 
of  Eminent  Scotsmen,  &c.  But  all  tlie  notices  are  simply  abridgments 
of  his  (jxcellent  memoir,  prefixed  to  his  "  Select  Mechanical  Exer- 
cises."— In  1857  Mr.  Henry  Mayhew  published  an  interesting  vol- 
ume— founded  on  the  early  life  of  Ferguson — entitled  **  The  Story  of 
the  Peasant-Boy  Philosopher." 

Theological  Papers. — At  pages  206  and  241,  are  inserted  Papers 
on  Theological  subjects ;  in  the  former  page  other  papers  are  men- 
tioned, and  altliough  the  following  one  is  not  named,  it  evidently 
belongs  to  tlie  series. — It  is  taken  from  "  Common  Place  Book,"  p.  5. 

"The  Mosaic  account  of  the  Creation  (Gen.  i.)  shown  to  agree 
witli  the  Newtonian  Philosophy. 

This  is  denied  by  many,  because  Moses  tells  us  the  first  thing  that 
was  made  was  light,  and  that  there  were  three  days  and  three  nighte 
before  the  Sun  was  cn^ated,  wliich  was  not  till  the  fourth  day  of  the 
original  week.  They  cannot  reconcile  this  with  true  philosophy,  be- 
cause all  our  liglit  is  from  t\ut  Sun,  our  day  luiing  turned  toward  him, 
and  our  night  from  Innng  turned  away  from  him ;  and  therefore,  they 
say  that  Moses  must  have  wrote  his  account  from  tradition  only,  and 
not  from  Revelation,  so  that  from  this  part  of  Scripture  the  Deista 
ridicule  the  whole. 

It  is  recorded  in  the  last  v(;rse  of  the  24th  chai)ter  of  Exodus,  that 
Moses  was  forty  days  and  niglits  in  the  Mount  with  God  (probably 
our  Saviour).  And  although  we  have  an  account  of  a  great  many 
instnictions  which  were  given  him  during  his  long  stay  there,  (see 
from  ch.  24th  to  ch.  32)  yet,  undoubtedly,  there  was  time  for  many 
more.  May  wo  not  therefore  suppose  tliat  he  then  received  an  ac- 
count of  the  Creation,  which  was  uj>wards  of  two  thousand  years 
l)efore  that  time?  My  opinion  is,  that  Moses's  account  of  tlie  Crea- 
tion is  philosophically  tnie,  which  I  explain  as  follows : — 

In  the  beginning,  God  brought  all  the  particles  of  matter  into  be- 
ing in  those  different  parts  of  open  space  where  the  Sun  and  planets 
were  to  be  formed,  in  sufficient  quantities  for  each  bo<ly,  and  en- 
dued each  particle  with  an  attractive  power,  by  which  these  neigh- 
l>ouring  (and  at  first  detacluMl)  particles  would  in  time  come  together, 
in  their  respective  parts  of  space ;  and  so  would  form  the  different 
bodies  of  the  solar  system. 

The  particles  which  now  (compose  tlie  body  of  the  Siui  would  shine 
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when  separate  from  each  other,  and  give  as  much  light  all  round 
them,  as  wlieii  they  were  afterward  collected  iuto  one  body  by  their 
mutual  attractions,  which  might  require  four  days.  So  that,  if  these 
were  the  tirst  particles  of  matter  in  our  system  which  were  brought 
iuto  being  by  the  Almighty  Power,  light  must  have  been  the  etfect  of 
that  powerful  word,  before  the  Earth  or  any  other  planet  existed ; 
and  three  days  before  these  shining  particles  were  collected  into  a 
globular  body  called  the  Sun. 

On  the  tirst  day  of  the  creation  week,  before  the  particles  which 
now  compose  the  Earth  had  come  together,  so  as  to  fonn  a  regular 
solid  globe  (Gen.  i.  2),  the  Deity  gave  the  whole  unformed  mass  of 
them  a  rotatory  motion: — and  as  they  could  not  all  at  once  come  to- 
gether into  a  solid  mass,  they  would,  by  their  rotation,  acquire  a  spher- 
oidal figure  or  shape,  such  as  the  Earth  has  had  from  the  banning 
of  time.  The  planet  Jupiter,  by  its  quick  rotation,  is  also  a 
spheroid. 

The  earthly  maas  having  received  its  rotatory  motion  on  the  first 
day  of  the  creation  week,  and  being  enlightened  by  the  detached  solar 
p£urticles  of  matter,  day  and  night  would  begin  immediately  thereon, 
and  continue  to  be  successive  on  all  sides  of  the  Earth. 

On  the  fourth  day  of  the  week,  the  limiinous  particles  were  col- 
lected together  by  their  mutual  attraction,  into  one  globtdar  bo«ly  ; 
and  then  they  became  the  Sun. 

The  attraction  of  all  the  solar  particles  taken  together,  would  be  as 
great  before  they  were  collected  into  one  body  as  afterwards;  and  con- 
sequently, would  reach  through  all  the  bounds  of  the  solar  systenu 
It  is  therefore  highly  probable,  that,  to  keep  the  earthly  mass  IKmi 
being  drawn  toward  these  particles,  the  Deity  imi)ressed  the  annual 
motion  upon  the  Earth  on  the  lii-st  day  of  the  original  week,  when  he 
gave  the  Eartli  its  rotatory  motion ;  and  so,  the  day,  the  week,  and 
the  yciir  began  together. 

As  these  particles  of  the  earthly  mass  gravitated  towanl  its  centre, 
the  light  aerial  particles  would  swim  above  on  its  surface,  and  form 
an  atmosphere  all  around  it;  and  the  Sun  w^ould  exhale  moist  va- 
pours from  the  eartli  into  its  atmosphere,  wliich  would  then  divide  the 
water  on  the  Earth  from  those  which  had  risen  above  it.  Tliese  va- 
pours would  form  a  mist  in  rising  (Gen.  ii.  6),  and  afterwards  desi'en«l 
in  dew,  to  water  the  surface  of  the  ground. 

By  the  tirmament,  called  heaven  (ch.  i.  6),  which  M(>st»s  Udls  us 
divided  the  waters  from  the  waters,  I  imagine  he  meant  only  that 
atmosphere  which  bears  up  the  watery  clouds  till  they  fall  down  in 
rain;  for  we  usually  say,  It  rains  from  tlie  hciivens. 

On  the  whole,  then,  it  appears  that  Moses  wrote  from  Revelation, 
and  not  from  tradition,  seeing  that  his  account  of  the  creation  is  so 
strictly  conformable  to  the  Newtonian  Philosophy,  (and  who  can  say 
that  Newton  was  not  God  Abnighty's  scholar?) ^^  altliough  it  was 
written  upwards  of  2,000  years  before  Su-  Isaac  Newton  was  lx>ni.*^ 

Jame8  Fkkgusox." 
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The  following  is  copy  of  a  "  Geometrical  Card"  received  too  late 
for  insertion  under  its  date. — It  is  entitled 

A  plain  proof,  that  the  three  aneles  of  any  plain  right-lined 
Triangle  contain  180  degrees. 


m.i. 


_.L.1 ^ 


The  explanation — in  Ferguson's  autogitiph — on  the  back  of  the 
Can!,  is  as  follows : — 

"  Explanation'. 

Cut  a  common  card  into  any  right-lined  triangular  sliape,  as 
ABC,  (Fig.  1.)  at  random,  and  mark  the  angular  points  by  tliroo 
letters,  aa  in  the  figure. 

Then,  cut  off  the  angle  at  A,  any  how,  by  a  pair  of  scissors,  as  in 
tlie  line  he c,  and  separate  the  angles  B  and  C  from  one  another,  by 
cutting  them  asunder,  as  in  the  line  e  d. 

This  done,  lay  all  the  three  parts  (so  separated  from  each  other) 
upon  a  semicircle,  divided  into  180  degrees,  as  in  Fig.  2,  so  as  the 
angular  points  A,  B,  C.  may  meet  at  the  centre  F;  and  you  will 
find  that  the  three  angular  pieces  will  just  fill  the  semicin^le.     For 

5W>  Ferguson,  by  an  asterisk  here,  refers  to  a  foot  note  which  says — **  The 
Hiit<:hin8onianf  do  indeed  damn  Sir  Isaac;  but  every  one  who  attends  to  demon- 
strative truth,  allows,  that  thev  are  the  most  wnmgheaded  sett  of  |»eople  np«n 
the  face  of  the  earth;  n'ganiing  neither  reason  nor  ilemonstnition. "  .1.  ^.-- 
"(^onimon  Place  Book,"  p.  5.     (See  also  foot  note,  p.  422). 

*'0  This  is  a  singular,  and  original  exp<»sitinn  of  the  Treation.  --^See  Moderr 
Theories  of  tho  Karth,  Ac.) 


486  APPENDIX. 

the  piece  Abe  of  Fig.  1.  will  make  Abe  of  Fig.  2.  The  piece 
Bdeb  of  Fig.  1.  will  make  B deb  of  Fig.  2,  and  the  piece  Cced 
of  Fig.  1.  will  make  Ceed  of  Fig.  2.  And  moreover,  if  the  angular 
points  of  Fig.  1.  be  made  the  centres  of  arcs,  the  radius  of  each  equal 
to  the  radius  of  the  semicircle,  all  these  arcs  will  join  when  the  pieces 
are  put  together  as  in  Fig.  2,  and  will  just  make  a  semicircle,  Q.  R  D. 

James  Ferguson,  1756." 

See  Euclid,  B.  Ist,  Prop.  xiv.  and  xxxii. ; — also,  "  Common  Place 
Book,"  p.  186. 

For  the  other  Geometrical  Cards — see  pp.  60,  170-175,  and  361. 

Ferquson^s  Visits  to  Kew,  &c. — At  pages  353,  354,  notice  is 
taken  of  Ferguson's  visits  to  Kew  and  8t.  James's : — Dr.  Hotdston,  in 
his  Obituary  Notice  of  Ferguson  in  the  Annual  Register,  informs  us 
that  the  Eang  (George  III.)  "  frequently  sent  for,  and  conversed  with 
him  on  curious  topics." — Dodsley's  Annual  Register,  vol.  19.  1776. 
This  should  have  been  copied  into  the  letter  at  p.  462. 

Mr.  Partington,  the  editor  of  an  edition  of  Ferguson's  "  Lectures 
on  Select  Subjects,"  mentions  in  his  addenda  to  the  autobiographi- 
cal memoir  prefixed  to  the  edition,  that — "  for  some  years  prior  to  his 
death,  Mr.  Ferguson  was  in  the  frequent  habit  of  visiting  the  royal 
residences  at  Kew  and  St.  James's,  his  late  Majesty  being  much  at- 
tached to  the  company  and  conversation  of  men  of  science." — Part- 
ington's Ferguson's  Lectures,  p.  xliv. 
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Abduction — Agncd  Feripimn,  &c,  pp.  2S1 
—285. 

Aberdeen,  j>p.  5,  6,  15,  :iO,  82,  34. 

Accident,  Odd,  7. 

Accident  to  Ferguson's  leg,  216. 

Achandacy,  4. 

Achorties,  4, 

Achoynaney,  18,  22,  28,  iM. 

Adams,  (}eoq$e,  optician,  London,  454— 
457 

Address  of  Ferguson  in  London  in  174S, 
128;  in  174y,  139;  in  1754,  185:  in 
1757,  216;  in  1761,  251 ;  in  176:5,  271; 
in  1766—1776,  334,  448,  459. 

AdYertisements,  newspaper,  338  —  341, 
407—409. 

Ages  of  Ferguson  and  his  family  in  1758, 
226. 

Ahaz,  sun-dial  of,  206. 

Air-pumj>,  216. 

Airey,  (i.  11.,  Esq.,  Astronomer  Koyal, 
222,  395. 

Alexander,  John  (painter),  Rtlinburgh,  34. 

Allan,  Kev.  James  ((jmn^e).  47,  449,  467. 

Almanack,  Tycho  Wing's,  &c.,  50;  Per- 
petual Almanack,  154-  l.'>6. 

Alphabet,  combination  of  the  letters  of 
the,  308. 

American  Philosophical  S<K'iety,  —  Fer- 
guson elected  a  memlter  of,  376. 

Analysis  of  a  Course  of  Lectures,  pub., 
278,  355. 

Anatomy,  Surgery,  and  Physic,  violent 
inclination  to  study,  37. 

Ancient  clocks,  385 — 387. 

Angle,  on  the  triseotion  of,  390 — 391. 

Angle  Trisector,  399— 44  H). 

Anmilemma,  414. 

Annand.  Rev.  Mr.  (Keith),  5,  15,  17,  IS, 
215,  377. 

Annual  RegisUT(Dodsley's),  357, 402,  462. 

Annual  wheelwork  for  producing  the  mo- 
tion of  the  earth.  80— 1<3,  89—92,  119  ; 
Karnshaw's.  301. 

Annuity,  Koyal— of  £50  >»estowed  on  Fer- 
guson, 5:^  -.M.  25S-259,  26:j. 

Answer  to  Fei^uson's  Kssay  on  the  Moon 
Turning  on  its  Axis,  12»i — 127;  Supple- 
ment t<)  thtj  •'  Answer,"  159—164). 

Ai>ogee  Whw-lwork.  W,  132,  191,  196. 

Api»aratus,  226 :  catalogue  of,  344—348. 
Vpjmri'nt  level,  and  the  tnie,  379—384). 

Af>iMirent  daily  motion  of  the  moon  de- 


duced from  its  Synodic  period,  366; 
Wheelwork  for  producing  this  motion, 
121—122.  Vide  also  the  Index  for 
**aoribr,"  *'ralrulatiom"  and  **  Moon." 

Appearance,  personal,  of  Ferguson,  463 — 
464. 

Appendix.  459 — 486. 

Apprentices  his  son  James  to  an  optician, 
278. 

Apron  antl  gown  patterns,  drawn  by  Fer- 
guson. 29-  .HO. 

Archimedes's  Sphere — Claudin's  lines  on, 
324)-321. 

Anlnea<llie— or  Bi-aehead.  16. 

Armillary  Trigonometer,  the,  248—249. 

Art  of  Drawing  in  Perspective,  the — pnb- 
lisheil.  1,  439—440. 

Artificial  Clock  Maker,  the-  by  Derham, 
43,  79. 

Assembly  Rooms,  the  new  at  Bath — cu- 
rious calculation  reganling,  384—385. 

Astronomer- Royal— G.  B.  Airey,  Esq., 
222  395. 

Astronomit-al  Clocks,  219-222,2i>7— 301. 

Astronomical  Examiner,  and  James  Fer- 
gUHson,  471. 

Astronomical  Instniment,  New,  223. 

Astronomical   Rotulas,    15—16,    liS — 39, 
41,  50.  55,  57—58, 169,  179.  230,  369— 
,      371,  440-441. 

Astronomical  Tables  and  Precepts,  277 — 
278 :  MS. ,  224. 

Astronomical  Wheelwork  for  an  Orrery. 
I  74,  76-78,  131-132.  186—192;  for 
I  a  Planetarium,  2(U-266:  for  a  Sat- 
I  ellite  Machine,  162-166;  for  the 
Nodes  Wheelwork.  85.  191.  196.  199; 
for  the  Apogee  Wheelwork,  132,  191, 
196,  199;  for  a  Clock,  117—120,  220— 
222,  301:  Tidal  Clock,  .H65-.368; 
Lech's  Old  Clock.  397— :598:  for  Lu- 
nar  Motion,  120  - 122,  148-149.  157-  - 
1.58.  Vide  also  Intlex  for  *'Otlrula- 
tions,'*  "  aork»"  '*  (^nrriet"  *'.Smw.' 
••iVorm.'and  ".Sfarw." 

Astronomy  on  Sir  Isaac  Newton's  Prin- 
ciples, publishe<l.  21  :^ — 215;  MS.  copy 
of.  2:J5-2:w. 

Astronomy,  (^>ntU>man  and  Laily's.  pu!i- 
lished,  349-:'51. 

Atkinson,  Charles,  Ksn.,  321. 

Atmoivphere.  Weight  ot,  260—261. 

Aubert'a  Meridian-line,  391—392. 
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Auchmedden,  28,  31,  32,  60. 
Auldearn,  44. 

Avoirdupois  and  Troy  Weight,  241. 
Axle,  Wheel  and,  U— 10. 

B 

Badder,  Mr.,  and  Moon's  Trajectory  Path, 
49,  178. 

Baird,  William,  Esq. ,  Auchmedden,  28, 31, 
32, :«,  34,  36,  00, 164, 472 ;  death  of,  32. 

Baird,  Sir  James,  Bart.,  E<imon8ton,  near 
Edinburgh,  30—31. 

Balance,  Watch,  26. 

Balderstone,  Mr.,  W.S.,  447,  469. 

Balfour,  Pi-ofessor  James,  472. 

Ball  and  Hoop ;  Season  illustrator,  67—70. 

Balloch  Hill.  18. 

Balls,  Mr.,  408. 

Balveny  Castle,  20,  24. 

Banff,  6,  12,  30;  Museum,  164,  466—467. 

Baptism,  Records  of  Rothiemay  and  Fer- 
guson s  Birth  entry,  3—6. 

Barker's  Mill,  154. 

Bamhill  and  Janet  Ferguson,  21. 

Barometer  Table,  &c.,  337—338. 

Bartlett,  Mr.,  watchmaker,  Maidstone, 
and  Ferguson's  Orrery,  45,  473 — 474. 

Bath;  Lectures,  &c.,  125,  272:  Adver- 
tisements, 338,  341 ;  Assembly  Room, 
384—385. 

Baxtonden,  Mr.  (Liverpool),  294. 

Beads  and  Thread  used  by  Ferguson  in 
ascertiiining  the  apjiarent  relative  dis- 
tances of  the  stars,  13-15. 

Beads,  I^iley's  and  Ferguson's,  295. 

Bejist,  name  and  number  of,  206,  241 — 
24:i. 

15eatf«»n,  John  (Painter),  and  Ferguson's 
likeness,  215,  4H4. 

Beckman's  History  of  Inventions,  396  - 
398. 

Belclii«.'r.  John,  274. 

Bell,  iK>or,  '2'2,'k 

Bell,  of  the  neck  of  a  broken  l)ottle,  24. 

Bell  Inn— Broatl  Street,  Bristol,  and  Lec- 
tures, 408. 

Bent,  William,  London.  465. 

l>iiinchini  and  Venus's  Rotation  Period.  87. 

liible.  .Jean  Dunbar's  (Ladv  Dipple),  29. 

Bible,  Ferguson's.  72.  127,' 177,  2:36,  2^2, 
467. 

Bio<,T^I>hical  Notes  ;  Fcrguson'.s  j»Hrents, 
5  6,  kc. ;  John  (Ferguson  s  elder 
brother).  6;  James  (.Tlashan.  14,377; 
Dr.  Young,  23;  Rev.  John  Gilchrist, 
l.'>  16;  John  Skinner,  17;  Thomas 
(irant,  Esq.,  IS;  Alexander  Cantly, 
19  2(»;  Eiirl  of  Fife.  20;  Sir  James 
Dunbar.  26:  LonI  Pitsligo.  34;  John 
Alexander,  34 ;  Rev.  Robert  Keith. 
li.'i;  La<lv  Jane  Douglas,  .'i6;  Ladv 
Dipple.  -is— 30;  William  Baird,  Esq.*, 
31  o2;  Rev.  Alexander  Macbean.  41; 
Professor  Colin  Miu-laurin,  42;  Richard 
C<Mq>i>r.  42;  Rev.  Alexander  Irvine.  44; 
Bai-on    Ediin.    45;  John    Elbcott,    46; 


Mrs.  Ferguson,  47 ;  Right  Hon.  Stephen 
Poyntz,  48,  58,  kc, :  Duke  of  Northum- 
berland, 48;  Martin  Folke»,  Esq.,  49; 
Dr.  Desagulier,  150:  James  Pergnsoo. 
jun.,  188;  Edward  Waring,  201;  Dr. 
John  Ford,  2o2;  Andrew  Miller,  214; 
Edward  Naime,  216—217,  &c  ;  John 
Harrison,  226;  —  Gordon,  227;  Dr. 
Franklin,  231—232;  Adam  Walker, 
239 ;  Prince  Edward.  247 ;  Mungo  Mur 
ray,  248 ;  Princess  Amelia,  270 ;  Francis 
Hauksbee,  273:  Captain  William  Hut- 
chinson. 292;  Edward  Eamshaw,  %iO: 
Rev.  Dr.  Thomaa  Bireh,  325;  Dr. 
Charles  Hutton,  360;  Andrew  Reid, 
368;  William  Guthrie,  384;  WiUiam 
Upcott,  Esq.,  4f)8;  Rev.  John  Kennedy, 
439 ;  Rev.  Mr.  Cooper,  441 ;  John  North- 
cote,  448;  Dr.  William  Buchan,  45:5; 
Agnes  Ferguson,  468 ;  James  Ferguson, 
jun.,  468;  Murdoch  Fergunno.  16v 
469;  John  Ferguson,  469—471. 

Biographical  Notices  of  Ferguson— Appen- 
dix, 483. 

Birch,  Rev.  Dr.  Thomas,  London,  49.  71, 
166,  178,  216,  278,  290, 292,  296;  death 
of,  325,  481. 

Birth-place  of  Ferguson,  2—5. 

Birth  and  Crucifixion  of  Christ,  on  the, 
206—213. 

Blake,  Doctor,  and  Agnes  Ferguson,  2^2 
—284. 

Blair,  Rev.  Dr.,  Prebendarv  of  Westmin- 
ster, 4:8. 

Blakey's  Engine.  mo*lel  of,  333-334. 

Blind  Man's  Clock,  by  Jacob  Lech,  3l*» 
—399. 

Bodies,  on  the  Velocitv  of  falling,  377- 
379. 

Bodies.  Platonic,  269-  27^. 

I^»lt  Court,  Fleet  Str^n^t.  L<>ndon  <F»-r- 
guson's  last  residence.  1766  177^I», 
334,  3(38,  445.  451,  468. 

lk)nnyc<'iHtle's  Astronomy,  70. 

I^swell,  James,  Esq.,  472. 

Bowie,  Rev.  Dr.  Matthew.  Kinghom.  47"^. 

Braco,  William  Duff,  Esq.  of.  Earl  of  Fife. 
20.  23. 

Braehead.  15. 

Brantl,  Alexander,  and  William,  469. 

Brewster.  Sir  David,  21.'»,  247,  344.  :Ci 
403.  439.  447.  46:i. 

Bri<lge  Buildinj^s.  Ferguson's  method  r»i. 
373-374. 

Bristol.  Leet u res.  &e..  .3,38     ^41. 

Brojid  Street,  Bristol,  and  I>»ctun*?«.  27-. 
4(»8. 

Bra'id   Street,   Golden  Square.   I»n>i<>n 
Ferguson's  residence  in  1754, 

Bryson.  Mr.,  factor  t<^)  Earl  of  St^afield.  'V- 

Buchan,  Dr.  William.  451. 

Burning  Mirror— Villette's.  and  it*  !■<'««  r 
319     32<». 

Burt,  Augustus  C.  72.  2>2. 

Bury  St.  Edmunds  and  Munbvh  Ker 
i;n.>4on,  410.  4t>4. 

Busts,  iniaginar}-  sale  of,  .357  -  ii5>. 
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Cadell,  Thomaf),  bookueller  an<i  publiKhcr, 
London,  42<\  441)— 454. 

GadeU,  Mr.,  Bristol,  40S. 

Caird's  Hill,  15. 

Calamity,  Domestic,  279  -  2S5. 

Calculations    on    Ajstronoraical     roriotl-*. 
Wheel  work,  &c.— On  raising  the  roof  of 
Fervusbn's  fathers  cottage,  8—9;  on 
the  Lever,  9— 11 :  Dum  Gateway -stones, 
28;  Ferguson's  Inverness  Nodal  calcu- 
lations,   39 — 40;    Wheels    for    annual 
train,  45 ;    Period  of  the   Nodes,   62 ; 
Trajectorium     Lunare,     (ii) ;     Perio<lic 
Revolutions  of  the  Moon,  the  Earth, 
and  Venus  in  an  Orrery,  76— 7t) ;  an- 
nual train,  76 ;  Moon's  Synodic  Revolu- 
tion, 79-81 ;    Earth's   penod  Wheel - 
work,  81—83;  Period  or  Nodes,  85— 
86;    Period  of  Venus,  86-87;  Perio<l 
of  Mercury  and  Venus,  88-89 ;  Rota- 
tion of  the  Sun,  89:  Motion  of  Winch 
of  Orreiy,  9(>;  Ekrth's  Diurnal  Motion, 
a  Lunation,  Solar  rotation.  Revolutions 
of  Venus    and    Mercurv,   Notation   of 
Venus,  Moon's  Node  and  Parallelism  of 
the  Earth,  and  Earth's  annual  train, 
91—92;  Solar  and  Sidereal  day,  114; 
Synodic  Revolution  of  Moon,  118;  the 
periods  of  the  Earth,  the  Moon.  an<l  the 
^^tani,    119;    Apparent  Motion  of  the 
Moon,  120-122:  Ajwcee  Perio<l.  132; 
Syno<lic  Revolution  of  Moon.  148  -  149; 
Lunar  Motion.   15^;  Henderson's  new 
wheelwork  for  the  1st  and  2<l  Satellites 
of  Jupiter,  164—166;  on  the  Calendar, 
UiS ;  the  Synodic  Revolution  of   Moon 
deduced  from  the  Earth's  period,  189— 
IIK) :  Nodes  and  Apogee  Periwls,  191  -  - 
196:  Conjunctive  perio<ls  of  the  Planets 
with  the  Sun.  201—205;  Conjunction 
of  the  hands  of  a  watch,  206;  Sidereal 
Day,    221—222:     Conjunction  of    the 
hands  of  a  clock,  239—241 ;  Pyrometer, 
240 ;  on  the  Cycles  of  the  Sun,  Moon, 
and  Roman  In'diction,  262—253;  Con- 
junction of  the  three  hands  of  a  clock, 
254;  Eamshaw's  train  for  the  Earth's 
I>eriod,  301 :  new  Pvrometer.  305;  Cis- 
tern Question,   30l»— 310:    Time   con- 
tained in  anv  numl>er  of   Lunations. 
315—319;  on'teeth  in  wheels.  323;  on 
■  the  centre  of  gravity  of  Earth  and  .Moon, 
336-337:    Mudges  Lunation    Wheel- 
work,  342-343;  Accurate  Lunar  train, 
343 ;  Am)arent  Revolution  i>eri(Ml  of  the 
Moon  (leduced  from  a  mean   Synodic 
revolution,  :W6 :  On  Falling  Bodies.  377 
—379;    Division    of    a    S<|uare,    :W2: 
Watch  train  to  make  four  }>eatH  a  second, 
383 ;  Curious  calculations  relative  tfithe 
Assembly    R(M.m    at    Bath.   3.S4-386; 
Pymnii<ial   ()l<»ck   Wheelwork  <'alcula- 
tions.   3s5  -386 ;    Astronitmit^l    Clo«'k 
Talculatinns.  387;    Blind  Man's  ('lo.k 
and  Wheelwork,  3C*7     31»h;    llnnioroun 


calculation  on  the  num>>er  of  days  in  a 
year,  422;  on  Kennedy's  Sidereal  Day. 
427 — 428 ;  on  deducing  a  Svnodic  Revo- 
lution of  the  Moon  from  tne  period  of 
the  Earth,  &c. ,  434—435 ;  Ferguson's  As- 
tronomical Question  to  Kennedy  solved, 
434—435. 
Calculator,  the,  130—133. 
Cambridge,  Ferguson  at,  &c.,  201. 
Cameron,  Mr.  James,  Inverness,  40 — 41. 
Camus,  45 ;  "  Cours  de  Mathcmatiques," 

81. 
Cannon  Ball,  on  the  velocity  of.  259. 
Cantley.  Alexander,  17,  \K   19,  20,  23, 
24,  28 :    Fac-simile  of  his  pen -printed 
signature,  20. 
Cantley,  William,  19. 
Cantly,  4. 

Card  Sun-dial,  15,  244-246. 
Cards,  Geometrical.  60,  169—175,  361. 
Casliome,  Mrs.,  New  House,  Pakenham, 

Suffolk,  13. 
Cassini's  period  of  Venus's  rotation,  87. 
Catal(^e  of  Ferguson's  apparatus  in  1743. 
when  he  left  Scotland,  Sf ;  in  1758, 226 ; 
in  1767,  344-348. 
Cause,  the  great  Douglas,  36. 
Celestial  Globe,  the,  improve<l,  107—110. 
Centrifugal  Machine,  137-  139. 
Certificate  in  favour  of  Ferguson,  274. 
Charge  by  Ferguson  for  cleaning  and  oil- 
ing clocks,  27. 
Charter  Chest  of  the  Earl  of  Seafield,  26. 
Chelmsfonl,  Ferguson  at;  pai)er  on  Twi- 
light, 255. 
Chichester  Cathedral,  and   Solar  pheno- 
mena, cause<l  by  its  steeple,  295. 
Christ's  Hospital  School,  Newgate  Street, 
London,    and     Ferguson's    le<'ture    on 
Eclipses.  51. 
Chronology,   Scriptural,   and   Rev.    .Fohn 

Kennedy.  274-277. 
Church  of  Keith,  4-6. 
Church  of  Old  St.  Mary-le-Bone,  London, 

445,  449. 
Church  of  Onl,  28. 

Circle.  S^iuaring  the,  261 :  on  Division  of, 
322.  324 ;  into  equal  ciri'ular  areas,  359 
—362. 
('istem  question.  30t)— 310. 
Claudin's  Lines  on  Archime<le8*s  Sphere, 

320-  .321. 
Clayton,  William.  Rnq.,  45. 
Clocks  :  -  -Horse-Head  Clock,  12;  Wooden 
Clock.  24;  Woo<len  Clock,  by  Rev. 
Alexander  Irvine,  44 ;  Astronomical 
Clock  on  the  motion  of  the  Sun,  Moon, 
and  Stars,  113  il9;  Er|uation  Clock 
by  Ellicott, 219—222 ;  Ferguson's Cloi-k, 
2:51-  235;  Franklin's  (Dr.)  Clock.  233; 
MfMlel  of  the  astronomical  ftart  of  a  So- 
lar. Lunar,  and  Sidereal  (/lock,  and 
Ferguson's  note  n'ganling  it.  176  177 ; 
Astronomical  and  Tidal  ('lfwk,contrive*l 
by  Ferguson  for.  C^apUiin  Hutchinson, 
Liverpool,  in  1764,  2i*7  3«N»:  Astrono- 
mical Clock,  348    349 ;  Tidal  Cloek  for 
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London  Bridge,  by  Ferguson,  362  -369 ; 

Astronomical    Clock,    and    Ferguson's 

note  regarding  it,  380 — 381 ;  Pyramidal 

Clock,  386—386;  Ancient  Clock,  387: 

Blind  Man's  Clock,  made  bv  Jacob  Lech 

in  1525,— Cox's  Perpetual  Motion  Clock, 

404—407 ;  One-wheeled  Clock,  412. 
Colours,  on,  249—250. 
Comet,  Halley's,  230. 
Comet's  orbit  projection,  386. 
Cometarium,  the,  150—153. 
Conjunctive  period  of  the  Planets  with  the 

Sun,  201—205 ;  Earth  and  Venus,  and 

Earth  and  Mercury,  in  an  orrery.  75, 

76;  Hands  of  a  Watch,  39,  205—206; 

of  the  Hands  of  a  Clock,  239—241,  253 

—254. 
Controversy  on  trajectory  of  lunar  orbit, 

177—178. 
Controversy,  The  Kennedy,  274 — 277,  and 

415—439. 
Common  Place  Book,  MS.,  446 — 448. 
Cooper,  Richard,  Edinburgh  (engraver), 

42,  56. 
Cooper,  Rev.  Robert,  Glass,  146, 148,  441. 
Core-of-Mayen,  Ferguson's  Birthplace,  2, 

3,  21,  28,  45,  67,  482. 
Cottage,  raising  of  the  roof  of  Ferguson's 

father's,  6—9. 
Cowan.  Thomas,  bookseller  and  publisher, 

London,  454 — 459. 
Cox,  Robert,  Esq.,  W.S.,  Edinburgh,  45. 
Cox's  Perpetual  Motion  Clock,  London, 

1773,  404—407. 
Crane,  a  new  one,  286 — 290. 
Crane-Court,    Fleet-street,   London,   and 

Royal  Society,  49. 
Crank  Orrery,  96,  127—130. 
Creation,  Ferguson's  theory  of  the,  483 — 

485. 
Critical  Review,  276-277.  415.  416,  417, 

419. 
Crucifixion.  Darkness  at,  213:  A  Lecture 

on  Eclipses,  published,  409 — 410. 
Cniickshanks,   John,    LL.D.,    Aberdeen, 

6,  40:i— 4(»4,  466. 
Cullen,  5,  24. 
C\illo<len,  40. 

Cumberland,  Duke  of,  48. 
CurioiLs  Memoranda,  307—309. 
Cycle,  Metonic.  187. 
Cycle  of   the  Sun,    Moon,  and  Indict  ion, 

25--  253. 
Cylinder,   Universal   Dialling,   53.  .32.^- 

3:i(». 

I) 

Da  CoHta,  Emanuel,  271. 

Dale  Street,  Liverpool,  an<l  Ijecturea,  291. 

Daniel's  Seventy  Weeks,  2<.6--213. 

Darknesflat  the  Crucifixion,  213, 409—410. 

Davidson,  Isabel,  7. 

Death's  of.  Rev.  Mr.  Gilchrist,  Keith.  15  ;  I 
Mr.  John  Skinner,  teacher,  Keith,  17  ;  , 
Thomjis  Grant,  Kw|.,  Achoynaney.  18:  ' 
Sir  James  Dunbar,  26 ;  Lady  Dipple,  I 


30 ;  William  Baird,  Esq.,  Auchmedden. 
32;  Lord  Pitsligo,  34;  Rev.  Robert 
Keith,  Edinburgh,  35 ;  Lady  Jane 
Douglas,  36 ;  Rev.  Alexander  Macbean. 
Inverness,  41 ;  Professor  Colin  Maclaur- 
in,  Edinburgh,  42^  Rev.  Alexander  Ir- 
vine, Elgin,  44 ;  Sir  Dudley  Ryder,  45  ; 
Baron  &lUn,  46 ;  Martin  Folks,  Em.. 
London,  49;  Right  Honourable  »r 
Stephen  Poyntz,  58;  Agnes  Perguaon, 
the  daughter  of  Ferguson,  284  ;  Rev. 
Dr.  Thomas  Birch,  London,  325 ;  An- 
drew Millar,  publisher,  London,  353: 
Mr.  James  Qlashan,  377  ;  James  Per- 

SQson  (eldest  son  of  Ferauaon),  396; 
[rs.  Ferguson,  4()2 :  Rev.  Robert 
Cooper,  441;  Ferguson,  448:  Murdoch 
Ferguson  (seoond  son  of  Ferguson),  468 : 
John  Ferguson  (third  and  youngest  son 
of  Ferguson),  469 ;  John  Ferguson  (hit 
eldest  nrother),  466 ;  Janet  Fer^^^xison 
(Ferguson's  sister),  466 ;  Fer^^uson  s  pa- 
rents, 5:  Ferguson's " Badosia,"  351. 

Delaval,  Efdward.  F.R.S.,  250. 

Del(i^tty,  20. 

Delineation  of  the  Moon's  Real  Path.  kc. 
published,  72. 

Denhead,  or  Achorties,  4. 

Dennison's  Treatise  on  Horology,  222. 

Derby,  268. 

Derbyshire,  390. 

Derham's  Artificial  Clock  Maker,  43.  79. 

Desagalier,  Dr.  John,  Lect.  Nat.  Phil., 
&c.,  London,  150,  232. 

Description    of    Orreries,    Planetarium*. 
Satellite  Machines,  Clocks,    Machine*. 
Apparatus,  kc. .  t*ee  such  under  their  re 
spective  headings, 

Desormeaux,  Mr.,  nis  Sale,  and  Ferguson  > 
Electrical  Apparatus,  372. 

Devil's  Cave,  Derbyshire,  and  Publication. 
390 

Dial,  Sun,  Gram.  Sch.  Keith.  17,  ,^9,  24^. 

Dial  on  a  Card,  244-246. 

Dialling  Cylinder,  53,  :325-3:V>. 

Diameter  of  the  visible  i»art  of  a  cloutly 
sky,  260. 

Dick,  Dr.  Thomas,  Broughty  Ferry.  26^. 

Dipple,  Lady,  20,  28,  21*.  3<>,  31.  :'.7. 

Dirck's  "  Peri)etuum  Mobile,;*  •i2:<. 

Dispute  reganling  the  Crucifixion  dat*'. 
223. 

Dissertation  on  the  Harvest  M<ion.  and  i-n 
the  Moon  turning  nmnd  on  its  axi*;.  .*>". 
51,  69— published,  110. 

Doctor  Young,  22. 

Dodsley's  Annual  Register.  3,^7. 

Douglas,  Lady  Jane.  35.  36,  :i7.  :hh'.. 

Douglas.  Marchioness  of.  35. 

Drawing  Likenesses,  35,  38  'M*.  47.  6-'^. 
61.  154,  225,251. 

Drawing  Maps,  &c. .  17. 

Drum,  near  Keith,  4. 

Dutf.  Annie.  28,  31. 

Dutf,  William,  Esq.,  of  Braoo,  kc,  225. 

Duffus,  Alexander,  and  Ferguson's  letter. 
225. 
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Dueoid,  Rev.  Mr.,  of  Glans,  441. 

Duke  Street,  Bloomsbury,  London,  Fer- 
guson's residence  in  17o7,  216. 

Dunbar,  Sir  James,  Dum,  26,  27,  29,  31 ; 
death  of,  26. 

Dunbar's,  Jean.  Bible,  29. 

Dunbar,  Rev.  Sir  William,  Kew,  26. 

Durn,  24,  26,  27,  28,  30,  31. 

Dum  Hill  Quartz  Rocks,  and  ancient  en- 
campment on  it,  27. 

E 

Earl  of  Fife.  4,  20,  23,  44. 

Eamshaw,  Edward,  watchmaker,  Stock- 
port, 300-302. 

Earth,  Land  and  Water  on,  259. 

Ebbing  and  Flowing  of  the  Sea,  the  cause 
of,  334—337. 

Ebbing  and  Flowing  Wells,  Machine  for 
illustrating  the  cause  of,  310 — 312. 

Eclipsareon,  a  machine  for  exhibiting  the 
pucnomena  of  Sohir  Eclipses,  53,  179 — 
185. 

Eclipses :— Of  the  Sun  seen  at  Elgin,  44  ; 
Great  Solar  Eclii>8e  of  1748,  51,  96; 
Projection  of  ditto,  96 ;  Lectures  on, 
123 ;  Occurrence  of,  124—126 ;  A  Calcu- 
lus of  the  Lunar  Eclipse  of  April,  1753, 
176  ;  Great  Solar  Eclipse  of  1764,  285— 
2h6.  290 :  Projection  of  the  great  Lunar 
Eclipse  of  1776,  399. 

Ecliptic,  by  Ferguson,  likened  to  a  road 
and  its  ruts,  31 ;  Motions  of  the  Sun 
and  Moon  in,  likened  to  those  of  the  two 
hands  of  a  watch,  38. 

Edinburgh,  Ferguson  in,  5.  34,  38,  41— 
42,  44,  5:},  65,  56,  342-343. 

Edlin,  Iktron,  Edinburgh,  45-  47  :  death 
of,  46. 

Editor  of  this  Memoir,  his  collection  of 
Ferguson  relics,  477. 

F/iitor  of  the  Monthly  Review  (for  1775) 
on  Ferguson  and  the  Kennedy  contro- 
versy. 4:a— 432. 

Eidouranion,  Walker's,  ZMK 

Effects,  sale  of  Ferguson's,  469 — 471. 

Electricity  :  —  Lecture  on,  53  ;  Medical 
Electricity, applied  to  Ferguson  and  his 
wife,  372  —  373:  Electrical  Machine, 
Ferguson's,  262;  Lane's,  371:  Electri- 
cal Orrer>',  King's.  351-  -  353 ;  Electrical 
Thunder  House,  353 ;  Electrical  Wheel- 
work  Orrery,  371 :  Electrical  Clock, 
371 ;  Ferguson's  Electrical  Aunaratus, 
371  ;  |>art  of  whirh  was  re-soln  at  Mr. 
Desormeaux's  sale,  372. 

Electricity :  An  Introduction  to,  by  Fer- 
Hon,  published,  371. 

Elgin,  4,  5,  24,  3(»,  44,  2:J0. 

Elgin  Museum  and  Ferguson's  Letter, 
225. 

EUicott,  John,  watchmaker,  London,  49— 
5<i,  70— 71, 219,  221-222 ;  death  of,  50. 

Elohlm,  Hutchinsonian,  422. 

Emblin.  Miss,  Windsor  <Fergxi>Mn's  Eudo- 
sia),  13,  349 ;  death  of,  350. 


Emerson,  William,  mathematician,  &c., 
51. 

Enamelled  Case,  Gold  Mounte<l,  of  Fer- 
Bon's,  in  Banff  Museum,  476. 

Engranngs— Wood -cuts  of  : — Ferguson's 
Birthplace,  2 ;  Grammar  School,  Keith, 
7  ;  Ferguson's  father  Raising  Uie  Roof 
of  his  Cottage,  8 ;  Experimentu  with  the 
Lever,  9  ;  Wheel  and  Axle,  10  ;  Fergu- 
son taking  the  relative  distances  of  the 
Stars  by  means  of  thread  and  beads,  14  : 
Ferguson  buKjr  in  the  Barn  with  his 
Star  Map,  tne  master  working  in  his 
place,  16  ;  House  of  Achovnaney,  19 ; 
Fac-simile  of  Alexander  Cantly's  pen- 
printed  sij^ature,  20 :  Action  of  a 
Watch  Main-spring  illustration,  25; 
Dum  Hou.sc  (Gateway  in  1760.  27 :  The 
Honourable  the  Lady  Dipple,  29  ;  Ima- 

?lnative    Ecliptic,    30 ;    bum    House, 
758,  31  ;  William  Baird  of  Auchmed- 
den,  33 ;  Merchiston  Castle,  1754,  35 ; 
Mrs.   Ferguson's  Likeness.  46;  Trajec- 
torium  Lunare,  48 ;  Dissected  illustra- 
tion of  Euclid,  Prop.  XLVIL,  Book  1st, 
60  ;  False  Lunar  Orbit,  63 ;  Ferguson's 
Trajectory  of  the  Moon's  Path,  64 ;  Fer- 
guson's Trajectorium   Lunare,   Section 
of,  65;  Ferguson's  Season  Illustrator. 
68  ;   Ferguson's  Orrery,  73 ;    Plan  and 
Section  of  the  Wheel-work  of  Ferguson's 
Orrery,  78;    Lunar  Wheelwork,  Figs. 
1,  2,  p.  80;  Henderson's  Lunar  Wheel - 
work,  81 ;  Annual  train,  8iJ ;  Hender- 
son's accurate  train  for  the  periods  of 
the  Earth  and  Moon,  92 :    Ferguson's 
Three-Wheeled  Orrery,  93 :  The  Four- 
wheeled   Orrery.   100;    Section  of  the 
Four-wheeleil  Orrery,  104  ;    Imnrove*! 
Celestial  GloV>e,  108  ;  Planetary  Glol)es, 
HI:  Dial  Face  of  Astronomical  Clock. 
113;  Ground  Plan  and  Section  of  As- 
tronomical Clock,  117  ;  Front  Frame  of 
a  Lunar  Clock,  120  :  Moon's  apparent 
motion  and  rotation  wheelwork,  122; 
View  of  the  Solar  Ecliiise  of  1748,  125 ; 
The    Crank   Orrery,  128 :    Calculator. 
Section  of  Pnllev-work.  131  :  The  Cal- 
culator,   132:    the    Tide -Dial,    134; 
Wheelwork,  &c..  of  the  Ti<le-I)ial,  136 : 
Centrifugal  Machine,  138  ;  Mec'hanical 
Paradox,  140 :  Plan  of  Wheels,  Frames, 
&c.,  of  Mechanical  Paradox,  142  ;  Fer- 
ffuson's  Simple   Lunation  Train,   149; 
Cometarium,  Figs.   1.  2,  p.   15<>:  Per- 
petual Almanack,  155 :  Ferguson's  Sim- 
i>le  Lunation  Work.  157  ;  An  Improved 
Hygroscope,  158:  Lunar  Motion,  158; 
Fergusons  Satellite   Mac:hine,   Section 
of  the  Wheelwork,  162 :  Section  of  <Iitto 
for  his  new  wheels,  ir»5 :  Dr.  Pearson's 
Satellite    Machine,    Section    of,    166; 
(Geometrical  Cards,  170,  171,  172.  174. 
175,  361,  and  Api)endix,  485 ;  Eclim- 
reon.  180 :  Section  of  the  Wheelwork  of 
Orrery,    Plan  of  Wheelwork  of  <litto, 
188;  Henderson's  Plan  of  Wheelwork, 
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Gravest 3nes,  6. 

Gravity,  centre  of,   between  Earth  and 

Moon,  3;^6-337. 
Gravity,  Machine  for  determining  force 

of,  at  any  place  of  the  Earth,  410 — 

412. 
Great  Pulteney  Street,   Ferguson's  resi- 
dence in  1749,  139. 
Great  Solar  Eclipse  of  1748,   123—126; 

of  1764,  285—286. 
Great  South  Sea,  and  Kennedy's  Meridian, 

421. 
Greenslades,  4. 
Greyfriars,  Old,  Churchyard,  Edinburgh, 

John  Ferguson  interred  in,  470. 
Grove,  Mrs.,  Richmond,  near  London,  126 

-127,  159—160. 
Guthrie's  Geographical  Grammar,  383. 

H 

Hackney,  London,  50. 

Haliey's  Comet  of  1768,  230. 

Hampton  Court  Clock,  369. 

Hand-mill  for  Grinding  Com,  Model,  224, 
227-229. 

Hands  of  a  Clock,  on  the  conjunctions  of, 
239-1-241. 

Hands  of  a  Watch,  motions  of,  likened  to 
those  of  the  Sun  and  Moon  in  the  Ec- 
liptic, 38;  conjunctions  of,  39,  205— 
206. 

Harris's  "  Lexicon  Technicum,"  32,  60, 
164,  &c. 

Harrison,  John  (inventor  of  the  Marine 
Chronometer.  24),  22.5. 

Harrowby,  Kight  Hon.  the  Earl  of,  44,  62, 
47:i. 

Ilartnu]!,  Mr.,  Observatory,  Liverjiool, 
2H'2. 

Harvest  Moon,  and  Di.s.sortation,  50 — 51, 

no.  &c. 

Hauksbee,  Mr.  FnincLs,  273. 

Hawya.  Mr.  Thomas,  London,  45,  341  ; 
Letter  from  Ferguson  to,  355 — 356. 

Hebrew  wortls,  explained,  418,  423,  430. 

Henderson's  Wheelwork  for  Sidereal  Mo- 
tions, 221     222. 

Henderson's  Treatise  on  Horology,  398. 

Herschel,  Sir  John,  43.  164. 

Hinton's  Universal  Msigazine,  178,  229, 
31^0,  &c. 

Hodgson,  James,  teacher,  Christ's  Hoh- 
pitjd  School,  Newgate,  London,  51. 

Home  Education  of  Ferguson,  5 — 6. 

Horn,  James,  of  Kattanaeh,  3. 

Horn,  John,  of  Tillydoun,  3—7. 

Houlston,  Dr.,  Livenx'ol,  354,  462. 

Household,  Ferguson's,  444. 

Humorous  Calculation  by  Ferguson,  illus- 
trative of  Kennedy's  calculations,  422. 

Humphrey,  Alexander,  Pitlurg,  466. 

Humphrey,  William,  Esq.,  Aberdeen,  32, 
&c. 

Huntly,  4,  5,  24. 

Hutchinson,  Captain,  292-293,  297. 

Hutton,  Dr.  Charles,  3r)9-362, 


Hydraulics,  Hydrostatics,  &c.,  5S. 
Hydrostatic  Bellows,  305—307. 
Hygrometer,  a  new  one,  312. 
Hygroscope,  168—159,  812. 

I 

Idea  of  the  Material  Universe,  16,  185. 

lUostration,  familiar,  of  the  actioii  of  a 
Watch  mainspring,  24. 

Imaginary  Sale  of  Busts,  367—368. 

Improved  Celestial  Globe,  107 — 110. 

Infirmity  of  Ferguson,  440. 

Innes,  Cosmo,  Esq.,  Profeasor of  HisL  Col., 
Edinbui^gh,  472. 

Inscription  on  Ferguson's  tomb,  450. 

Instrument,  New  Astronomical,  223. 

Introduction  to  Electricity,  published,  371. 

Inventions  of  Ferguson  :  —  fiotula,  38— 
42;  Astronomical  Card  Dial,  65—66; 
Orrery  with  ivory  wheels,  44;  l^rge 
wooden  Orrery,  62—63, 72,  91  ;  Traiec- 
torium  Lunare,  63—67 ;  Season  Illus- 
trator, 68—70 ;  Three-wheeled  Orrery, 
98—107;    Four-wheeled   Orreij,    K8- 
107 ;  Improved  Celestial  Globe,  107- 
110 ;  Planetary  Globes  Instrument,  llU 
— 112 ;  Astronomical  Clock  for  showiof 
the  motions  of  the  Sun,   Moon,    and 
Stars,  113—120  ;  Simple  Lunar  Moiion, 
120—122 ;  The  Crank  Orrery,  127—180 ; 
The  Calculator,  130-1;^ ;  Tide  Dial. 
134—137  ;  Centrifugal  Machine,  137- 
139;    The  Mechanical  Paradox.   139- 
145 ;  Perpetual  Pocket  Almanack.  154- 
156;  Lunar  Motion,   156—157:  Hygro- 
iiQo\te,  15.S     159  :  Satellite  Machine' (ini 
proved),     161—166;     Lunariuni,    16?; 
Eclipsareon,    179— J  84:   I^arge  woodtrn 
Orrery,  with  equated  motion,  li5  -li«:^; 
Mechanical  Paradox  Orrery,  19:}-  2"<' : 
Whirling  Table,  217  -219;  Astronomi- 
cal Clock,  219     220  :  New  Astronoiiiical 
Instrument,  223  ;  Hand-mill  for  grind 
ing  Corn,  224     229  ;  Ferguson's  Clock. 
231—235;     Pyrometer,    237-23^;    A 
New  Crane,  286—290  ;  Ti«lal  Clock  for 
Captain  Hutchinson,   Liverpool,  2l*7  - 
3ol  ;    New  Pyrometer,  303-305 ;    Hy 
drostatic   Machine,   or   Bellows,  3(»5- 
1-^07  ;  Ebbing  and  Flowing  Wells,  Ma 
chine   to  illustrate,  310-312:  Hygn> 
meter.  312:  New  Brass  Orrerv,  32«' 
322 ;  Universal  Dialling  Cyliniier.  325 
—330  ;  Tidal  Clock  for  London  Brid^. 
362—369  ;  Solar  and  Lunar  WaU-h.  'Mi6 
-  369;  Tide  Kotula,  369  -:i71  ;  Bridge 
Building  without  Scaffolding,   bv  Ftr 
gu.son,    373 — 374 ;     Per|>etual     ilf^nu 
Scheme,  374—376:  Astronomical  Clvl. 
:i80— 381  :    Maze  or  Labvrinth,  ;i^a 
390  ;  The  Arithmetical  triangle,  '6i<v : 
Analemma  and  Quadrants,  414    415. 
Equation  Kotula,  44l»— 441. 

Inverness,  Ferguson  at — Limning  -  Astro- 
nomical Kotula  —  Nodal  Calcalatiun», 
kc.,  6,  28. 
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Irvine.  Rev.  Alexander,  of  Elgin,  58,  224 

—225,  2m  ;  Death  of,  2:^6, 
Isla,  The,  12,  22. 


Jacluion,  Randal,  Clock  and  Orrery  Ma- 
ker, 475. 

Jameson,  George,  *'  The  Scotch  Vandyke," 
34. 

Janviers,  Antide,  the  French  Orrery  ma- 
ker, 190,  475. 

Jeffreys,  Blr.,  London,  449. 

Johnson,  Dr.  Samuel,  and  Ferguson,  on  a 
Manumotive  Machine,  356—357. 

Johnston,  Elizabeth,  3. 

Jupiter,  period  of,  in  Planetarium,  265. 

Jupiter's  Satellites,  and  the  Velocity  of 
Light,  259. 

K 

Keith  :-  2,  3,  4,  5,  6,  7,  10,  14,  16,  18, 
24,  27,  32,  38,  225,  &c. 

Keith,  Rev.  Robert,  Edinburgh,  33,  35— 
^  36,  &c. 

Keithmore,  19, 

Kennedy,  Rev.  John  (Bradley,  Derby- 
shire), 1,  274—277,  415-439;  death  of, 
439. 

Kent's  London  Directory,  123,  139,  185, 
216,  &c. 

Kew,  near  London,  26,  353—354,  486. 

Kilmodden,  42. 

Kilravock,  Mr.  Roue  of,  155. 

KingGeoi-gellL,  13-14. 

Kings  Electrical  Orrery,  351—353. 

King-Road,  near  Bristol,  278,  481—482, 

Knight,  (^win,  274. 


Labyrinth,  or  Mare,  388—389. 

Lady  Isabella  Finch,  her  note  to  Ferguson, 
270. 

Laing,  David,  Ewi.,  LL.D.,  Edinburgh, 
34,  42. 

Lalande,  the  French  Astronomer.  12. 

Lamb  Inn,  Stall  Street,  Bath,  and  Lec- 
tures, 272,  338—341. 

Lanbryde,  near  Elgin,  44. 

Land  and  Water  on  the  Earth,  259. 

Lane,  John,  his  Electrical  Machine,  371. 

Leadenhall  Stn^t,  London,  "PilUr  Foun- 
tain "  and  "  Globular  Stone"  of,  28. 

Leak,  Mr.,  Bath,  339-  340. 

Lech,  Jacob,  maker  of  the  "  Blind  Man's 
Clock,"  396-399. 

Lecturer  in  London,  from  1748  until  1775  : 
—In  Bath,  in  1763,  272  ;  in  1767, 338— 
341 ;  in  1774,  407— 4(»9  :-In  Bristol,  in 
1748,  124 ;  in  1763,  272 ;  in  1767,  338 
—341  ;  in  1774,  407  -409 :— In  Chelms- 
ford, in  1761,  255  :— In  Derby  and  Mid- 
land Counties,  in  1762,  268—269,  310, 
390  :-  In  LiveqKwl,  in  1764,  291—296, 
341— 342: -In    Newi-antleon-Tyne,    in 


1770,  359—362  :— In  Norwich,  in  1753, 
178—179. 

Lectures  on  Select  Subjects  in  Mechan- 
ics, &c.,  published,  246—247  ;  Supple- 
ment to,  published,  341—342. 

Lectures,  Analysis  of.  published,  278, 355 ; 
Syllabus  of,  published,  355. 

Legends  of  Strathisla,  4. 

Leith,  34.  45,  57. 

Length  ot  the  Year,  various  lengths  given 
in  Fergu-son's  Astronomy,  439. 

Leitters  :— Letter  from  Ferguson  to  Hugh 
Rose,   Esq.,  of  G«ddes,  dated  '*  Mar- 
garet Street,  Cavendish  Square,   Lon- 
don, June  Ist,  1751,"  154—155 ;  to  the 
Rev.  Dr.  Birch,  London,  dated,  "  Lon- 
don,   12th    Dec.,    1752,"    67;    Ditto, 
date<l  ••  Feb.  2(>th,  1757,"  216  ;  to  Mr. 
R.   Baldwin,  London,  dated  '*  London, 
Aupst,  1757, "  223  ;  to  the  Rev.  Alex- 
ander  Irvine,  Elgin,  date<l  "From  the 
Club,    opposite    Cecil    Street,    in    the 
Strand,  London,  Jan.  17th,  1758,"  225 
-  230,  also  vide  446 ;  to  the  Rev.  Dr. 
Birch,  London,  dated  '*  Bristol,  March 
26th,  1763,"  273;  Ditto,  dated  *' Bris- 
tol,   May  5th,   1763,"   481—482;   to 
the  Rev.  John  Kennedy,  Bradley,  from 
Critical  Review,  vide  ^4 — 277  ;  to  the 
Rev.  Dr.  Birch,  London,  dated  *'  Mor- 
timer Street,  London,  Feb.  16th,  1764," 
290  —  291 ;     Ditto,     dated     "  Liver- 
iwol.  April   2d,    1764,"  292-296;    to 
Thomas  Ilawys,  London,  dated  "  Bolt 
Court,   Fleet  Street,    London.    March 
27th,  1769,"  355—856 ;  On  Cox's  Per- 
petual Motion  Clock,  dated  "  Bolt  Court. 
Fleet  Street,  London,  Jan.  28th,  1774," 
407  ;  to  Mr.  Thomas  Cadell,  his  pub- 
lisher (supposed),  dated  "  Bristol,  May 
21st,   1774,"   408;    to  the   Rev.   John 
Kennedy.   Bradley-  Letter  Ist,   417 — 
419 :  Letter  2d,  419-431 :  Letter  3d,  432 
—437 ;  dated  "  Bolt  Court.  Fleet  Street, 
London,  July  19,  1775."    MS.,  unuub- 
lishcd  letter  to  Rev.  Mr.  Kennedy,  wnich 
may  be  named  Letter  4th  to  Kennedy, 
dated  "  London,  Auc.  16th,  1775,"  442 
443;   to  the  Rev.   Mr.  Cooper,  Glass, 
dated   *' No.   4.   in   Bolt  Court,   Fleet 
Street.  London,  Sept.  12th,  1775,"  441— 
442  ;  Ditto,  ditto,  dated  '*  No  4,  in  Bolt 
Court,  Fleet  Street,  London,  April  10th, 
1776,"  145-148  ;  Notes :  -Note  relativa 
to  the  Astronomical  ])art  of  a  Clock 
which  Ferguson  had  sold  to  Mr.  George 
Graham,  Watchmaker,  London,  dated 
**Bolt  Court.    Fleet   Street.   London. 
Dec.  27th,  1775, '176;  Note  from  Fer- 
guson,    to    Mr.     R.     Baldwin,    date<l 
*•  Chelmsford,  Man-h  8th.  1761,"  255; 
Note,  by  Ferguson,  on  Blakey's  Engine, 

1      dated  ••  Nov.  16th,  1768,*  383 ;  Note 

i  by  Ferguson  on  a  Solar  and  Lunar  Watch , 
369 :  Note  by  Ferguson  as  to  his  bein^  an 
amateur  meilical  electrician,  372;  Note 
by  Ferguson  on  adding  the  motion  of  the 
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Moon  to  an  Astronomical  clock,  380 : 
Note  by  Ferguson  on  an  old  Clock  pre- 
sented to  him  by  a  nobleman,  386 ;  Note 
by  Ferguson  on  an  "ancient  clock"  he 
had  received  from  Mr.  Mudge,  dated 
"London,  Jan.  1st,  1776,"  386  —  387; 
Note  by  Ferguson  on  Plaidille's  Perpetual 
Motion,  dated  "  London,  March  9ui  and 
16th,  1772,"  388;  Note  by  Fercuson  on 
his  new  method  for  building  bridges,  373 ; 
Note  by  Fer^son  on  his  infirm  state  of 
health,  and  his  book  on  Pen|>ective,  440 ; 
Note  from  Martin  Folks,  Baq.,  to  Rev. 
Dr.  Birch,  in  favour  of  Ferguson,  dated 
"Feb.  20th,  1762,"  167;  Note  from 
Lady  Isabella  Finch  to  Ferguson,  dated 
"Berkeley  Square,  Nov.  27th,  1762," 
270  ;  In  Memoriam  note,  by  Ferguson, 
246. 

Letter  from  "  A  Lover  of  Astronomy,"  to 
the  Rev.  John  Kennedy,  438—439; 
from  "  A  Scrupulous  Calculator,"  to  the 
Rev.  John  Kennedy,  438. 

Letters:— Obituary  Letters  and  Notices 
of  Ferguson  —  irom  "  The  New  Morn- 
ing Post,"  " deneral  Advertiser,"  and 
"Caledonian  Mercury,"  "The  Gazet- 
teer," "  New  Daily  Advertiser,"  "  Dods- 
ley's  Annual  Re^ster,"  and  the  "  Gen- 
tleman's Marine,"  vide  Appendix, 
469;  from  a  Posthumous  Detractor  of 
Ferguson  and  his  Defenders  in  the 
"  (ientleman's  Magazine  " — viz. .  from 
Detractor  "  W.  L.,"  and  Defenders 
"  Simplex"  and  "A  Plain  Honest  Man," 
469-461  ;  also  vide  "  W.  S."  in  the 
"Mirror,"  462;  Dr.  Houlston,  Capel 
Lofft,  Esq.,  and  Sir  David  Brewster,  on 
Ferguson,  462—463. 

Letters  in  the  Alphabet,  combination  of, 
307—308. 

Jjever,  Prop,  Wheel,  and  Axle,  kc  7 — 9. 

Lexicon  Technicum,  Harris's,  32,  60,  1C4, 
&c. 

Library  of  Entertaining  Knowledge,  12, 
16,  17,  24,  25,  35. 

Light  before  the  Creation  of  the  Sun,  286. 
484. 

Light,  Velocity  of,  259. 

Likeness  in  oil  of  Feriju.son,  215,  464  ;  of 
Lady  Dipple,  29  ;  f«jr  other  likeneswes, 
see  pages  464—465,  and  472 — 473. 

Limninfj,  commenced  the  profefwion  of,  in 
17:i3.  ;i3;  abandoned  it  in  1760,  261. 

Line.  Meridian.  Aubert's,  391—392. 

Lines  in  '*  Eudosia,  a  jK>em  on  the  Uni- 
verse," referring  to  FVrguson,  12 — V^. 
258 ;  On  an  "  Imsiginary  Sale  of 
Busts"  (Ferguson  and  Martin),  357 
358;  On  Ciaudin's  Lines  on  Archi- 
medes's  Sjihere,  320—321  :  On  the 
Great  Silk  Mill  at  Derby,  268-269. 

List  of  Ferguson's  apparatus  in  1743,  57; 
in  17.51,  154,  &c.  ;  in  1758,  226;  in 
1767,  344-348. 

Liverpool,  Ltcturts.  kc,  21'2--296,  341- 
342. 


Lobban,  Elspet  (Ferguson's  Mother),  2,  3, 

6, 177,  466. 
Lobban,  James,  3,  7  ;  John,  6. 
Lofft,  Capel,  Esq.,  12, 13^  38,  51,  462.  4*;3. 
London,  Residences  of  rergoaon  in,  12:{, 

139,  154,  185,  216,  261—262,  271,  834, 

vide  also  "  Residences  of  Ferguson  in 

London." 
London  Mechanics'  Magazine,  406. 
Long  Adgler,  of  Pennant,  278,  482. 
Lorimer,  James,  yr.,  3. 
Ludlam,    Rev.     Professor,     Cambridge. 

201. 

M 

Macbeao,  Rev.  Alexander,  Invemetn, 
41. 

Macclesfield,  Earl  of,  168,  216. 

M'Culloch,  Kenneth  (FergusoD'sassistaDt), 
62,  232,  322. 

Machines: — Centrifugal,  137 — 139;  Sat- 
ellite. 161—166  :  Hectrical,  262,  371— 
372;  Hydrostatic,  306— 307 ;  Hydraulic. 
310—312  ;  Grand,  341 ;  For  finding  the 
weight  of  a  body  in  any  latitude.  410— 
412;  vide  also  Trajectorium  Lnnare, 
63  —  67,  &c.  ;  Calculator,  130—134; 
Mechanical  Paradox.  139—141  ;  TWe- 
Dial,  134—137;  Whirling  Table,  217 
— 218  ;  Apparatus,  Machinery,  &c..  344 
—347.  \\de  also  "  Ctocks"  -  Orrrries:' 
&c. ,  in  the  Index. 

Mackenzie,  246,  449. 

Mackie,  Ilev.  James,  LL.D. ,  Alves.  near 
Elgin,  466. 

Mackie,  Thomas,  449,  466. 

Maclaurin,  Professor  Colin,  Edinburgh. 
40—41. 

Mainspring  of  a  Watch,  illu.stratiou  of  it» 
action,  24. 

Manse  of  Keith,  4,  kc. 

■  Manuscripts,  Ferguson's—  Vide  the  ludt-x 

for  "  Letters  :  '^  also  224,  2:«  -  236,  446 

-447,  477;  for  Relics  of   Ferguson  iu 

the   Editor's  jiossession,   11*3,  2«K»,  244. 

246,  474. 

Marble,  Portsoy,  27. 

Margaret  Street,  Cavendij<h  Sjjuare,  Ft-r 
g«sc»n's  residence  in  1751,  1.54. 

Marks  of  re.siK?ot  shown  to  Ferguson.  54. 

Mamoc'h,  5. 

Marriage.  Ferguson's,  38.  47,  81. 

Martin,  Benjamin,  London,  81,  2l*5,  36?. 
475. 

Mar}-le  lione.St.,  OldChun^h  Yanl,  L.>n 
don.' 448-  449. 

Mars,  the  planet,  its  perio<l,  and  Wht-rl- 
work  in  an  Orrery,  265. 

Mayen,  Core  of.  Ferguson's  l»irthplace,  2, 
3,  4,  5,  6,  7.  28.  &c. 

Mayer,  Tobias,  276,  418,  434.  439. 

Maze,  or  Labyrinth,  388  -:i89. 

Mechanics,  '*  Lecture  on  Select  Subjects" 
in,  piiblisheil.  246^247. 

Mechanics,   T:urte   for.   and   "Odd  Aai 
dent,"  7. 
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Mechanical  Kxprcincs,  Select,  pub.,  I<»2-     , 

403.  ' 

MothanicjU  Paradox.  130—14^. 
Mechanical   Panubx    Orrery,    li»3-201, 

24:i,  :y»2,  474-475. 
Meilio^il  Klectricity  l)eneficially  api>lie(l  to 

Mr.  an<l  Mrn.  FergiiN>n.  872. 
Memoir,    Aiitohiogruphieal    (Fergiwon'8), 

1  -54. 
Memorial  Pillar,  or  (>l)eli.sk,  for  Fergiu^on, 

4S2-4S3. 
Meri'hiHton  Cattle,  85. 
Memoriam,  In,  2Irt. 
Men'urv,  the  planet,  its  motions  in  an  Or- 

rerv,*75,  77,  M    89.  IKI-}»1.  kc,  viiie 

In<lex  for  *' ('itlrnl-ttions"   and    "  (fr- 

Meridian  Line  (AuWrts).  nOl  -  .'U»2. 
Mcrson.  ll«-v.  Peter,  Elgin,  2o,  2**,  14. 
Met^nic  Cycle,  isy. 
Midillet^m,    Alexander    (Fer;;uw>n*s    first 

master).  11. 
Millar.  An<in»w,  publisher,  I/ondon.  214, 

858. 
Miller,  a  tippling,  21-- 22. 
Mill.    Jiarker'B,    154:    Water   Mill,    15 J  ; 

Hand  Mill  for  ^irindinp  (.'orn,  224. 
Mills  ;     MilI-o-the-\Vo.Hl  ;  The  Old  Mill  ; 

Tarnach  Mill  :  F^rl'H  Mill  :  New  Mills  ; 

and  Nether  MilU.  22. 
Mills,  Models  of,  11. 
Millinj:^on,  Professor,  45,  474. 
Mirror,  the  l^onilon,  arti'do  on  Fcrjruson. 

Mirror,  Villaties  P.unun-.  310— 320. 

Mmlel  of  a  Wat<^r  Mill.  154:  Of  Barkers 
Mill.  154  :  Of  the  Solar  and  Lunar  part 
of  a  Clock.  17H-177  :  Of  a  Hand  Mill 
for  Orindin;;  < -orn.  224-  221> :  Of  Sun- 
Dials,  248:  Of  Blakey's  Kn^rine.  888;  Of 
Ferguson's  tonih,  4.50. 

Moir,  Rev.  Robert,  Rothiemay,  3,  «,  2S, 
477. 

Moir.  Misses  Christian.  Charlotte*  and  Sa- 
rah, Windmill  Stn'et,  Rdinhurgh,  4»U». 

Monro.  Professor,  Kdinhurgh,  87. 

Montai:,'ue,  Wortley.  255. 

Monthly  Review  of  1775  on  Ferguson, 
481  -*<82. 

Moon,  the  .  Its  Svnotlie  Revolution  pro- 
duced hv  Wh**elwork  in  Orivries,  48, 
♦;2.  78,  75.  7H,  7l»,  xl,  !M»  -.f>2,  105  --ia«, 
115,  lis.  12U-180.  141».  157—158.  186. 
LSi»-lJ«0,  8S»>.  :il»7.  484-435:  its  ap- 
pan-nt  daily  Motion  in  a  Clo«'k  hy 
Wheelwork."  115,  111*  122,  2i»l»,  8(53 
8HS,  881  :  Nodes  shown  in  an  Orrery  hv 
Wheelwork.  85  -h6.  10],  li.l,  li)6,  :{i<,5*; 
Ajjogee  shown  in  an  Orrerv  by  Wh»'el- 
work,  181  - 182,  llHi :  ItJ»  Synoiiic  Revol. 
Wheelwork.  by  Mud^e,  842—343;  As 
shown  in  the  Mechanical  Paradox,  141, 
li»5  -2<»0;  Its  Symslic  Revol..  by  Ken- 
nedy. Meyer,  and  Pound,  275-276  ;  It* 
S^no<lic  Period  deduce<l  from  its  revolu- 
tions l)etween  two  eclipses,  315  —316 : 
ItH    Apparent    Daily    Motion  deduced 


from  the  Syno<lic  Perio<l,  86rt ;  Ontre 

of  (Gravity  Wtween  the  Karth  and  Moon, 

834—337';    The    Harvest    Moon,    110, 

IM  ;    Moon's    Path,    48—49,   65-67; 

Fk^lijieea  of  the  Moon,  176,  SlK*. 
Moore,  Mr,  London, 255. 
Mortimer  Street.  Ferguson's  rcsi<lence  in 

1763  -1766,271—274. 
Mortlach,  24. 
Morton,  Dr.,  255,  274. 
Morton,  Charles,  274. 
Mosaic  Account  of  the  Creation,  and  the 

Newtonian  Philosophy,  4^3    484. 
Motion,  Pen»etual,  by  Plaidalli.  3^*7-888. 
Motion,    Peri>etual,    by   Ferguson,   374   - 

876. 
Moxon's  Tutor's  Guide  to  Astronomy,  20. 
Mu<ige,  Thomas,   Wate^hmaker,   London, 

148,  342,  35l».  881  ;  Presents  an  ancient 

astronomical  clock  to  Ferguson,  J<86. 
Multum-in-Parvo,  259    262. 
Munckley,  Nic,  274. 
Munimenta,  Antique,  39. 
Munioeh.  Mr.,  177. 
Murray,   Mungo,    and   Armillary    Trigo- 

noniet«r,  24^. 
Murray.  Isabel.  47. 
Museum,   British,  72;    lianff.   476  -477. 

&c.  ;  Elgin.  225. 
Mysterious  disap|>earance   of    Ferguson's 

daughter,  and  her  sad  end.  279    2*<5. 

X 

Nairn,  44. 

Naime,  Edward.  Optician,  London,  l.s8, 
216  -217,  262,  278,  855,  :}59,  378,  449, 
468.      • 

Name  antl  Number  of  the  Beast,  2<»6,  241 
-242. 

Napier,  Lonl.  Logarithms,  and  Merchiston 
Castle,  or  House,  36. 

National  I>el»t,  curious  calculations  rela- 
tive to  the,  401—402. 

Neal,  John,  Orreij  Maker,  London,  475. 

NewciLstle-on-Tyne,  Lectures  at-  Dr.  Hut- 
ton,  Division  of  a  Cin-le,  359    862. 

Ncwcome,  P.,  274. 

New  Astronomical  Instrument.  228. 

New  Cran«',  2S6    2i«(). 

New  Hygrometer,  812. 

Newmills,  22. 

New  Orrerv.  use  of,  51 .  96    97. 

New  Orrery,  820  -.822. 

New  Pyrometer,  303. 

New  Terms  for  Rea<ling  Lei-tures,  876 
377. 

NewspaiMT  Obituary  Notices  of  Ferguson, 
Appendix.  459—462. 

Newton,  Sir  Isaac,  42.  214.  422.  484. 

Nicol's  Life  of  Bower.  279,  44s.  46S».  kc. 

NohJcman,  a,  presentM  an  ancient  astro- 
nomical clock  to  Ferguson,  •'i85. 

Nodes  and  Wheelwork,  85  -86,  101,  191, 
196,  385. 

Northcote's.  James,  Likeness  of  Ferguson, 
&c.,  445-446. 
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Norwich,  Lectures  and  Publication,  1S6. 

Notes,  from  1  to  360  :— by  Ferguson,  176. 
246,  255,  373,  385,  386—387,  388,  440  ; 
see  also  the  Index  for  "Calculations," 
"  Biographit^l  Notes,"  and  "Letters." 

NuinV)er  and  Name  of  the  Beast,  2(>6,  241 
—242. 

Number  of  teeth  in  Wheels  in  Astronomi- 
cal Clocks.  Orreries,  Planetariums,  Sat- 
ellite Macliines,  &c.  ;  see  the  Index  for 
these  Machines. 

o 

Olatuary  Notices  ;  see  DfaVuf  (in  the  In- 
dex). 

Od<i  Accident,  and  Taste  for  Mechanics,  7. 

Oil  Painting  of  Lady  Dipple,  2W. 

Old  St.  Mary-le-Bone  Churchyard,  Lon- 
don, and  Ferguson's  Tomb,  448—449. 

Old  Woman  and  Scotch  Catechism.  6. 

Olympiad,  2(>2,  212. 

One- wheeled  Clock,  412. 

Opinion  of  Kennedy  (private),  422. 

Ord,  Church,  and  Diim  globular  stones,  28. 

Order  of  Ferguson's  Funeral,  449. 

Orreries  :  -First  Orrery  made  by  Fergu- 
son, 42  ;  Made  one  with  Ivory  Wheels, 
44;  The  Ferguson's- Head  Orrery,  45: 
Large  Orrerv,  62—63,  72—91  ;  The 
Three-wheeled  Orrery,  93  —  96;  The 
Four-wheeled  Orrery,  98  —  107  ;  The 
Cmnk  Orrery,  127—130  ;  Lirge  Wooden 
Orrery,  with  Equated  Motion,  185  — 
193  ;  Mechanical  Pamdox  Orrery,  193— 
201 ,  243 ;  New  ( )rrery,  320  321  :  Gr.ind 
Orrery,  321-322:  Orrery,  Electrical, 
351  -  353  :  Orreries  by  Ferguson,  oxUint. 
473 — 475:  Orrery  Makers,  475;  Or- 
reries in  E<litiburgh  and  Lon<lon  Tni- 
versitif's  by  Ferguson,  42  -44  ;  Orrery. 
\'enu.s  s  Path  in  an,  97  :  Sat^'Uite  Ma- 
chines. 1«J1  10»J  ;  Planetarium,  2<>3  - 
26S. 

Oxford's,  Mr,,  (ireat  Auction  Room,  Hath, 
and  Ferguson's  Lectures.  407. 


I 


Pa;;o,  (ieor^'e.   and   model   of   Fergusons 

t(»mb,  45o. 
Painting   in   Oil   of   Lady   r)ipple,  2:'  :  of 

F«'rguMin.  215.  4()4. 
Pamphlets,   vide  "*  /'tihlirationn,"  in   the 

ln<lex. 
Paradox,  the  Mechanical,  302. 
Paradox.  Orrery,  the  Mechanical,   193- 

201,  243   302,  439.  440,  474  -475. 
Parallax  ot  Venus,  252, 
Parallelism   of  Earth's  Axis,    Wheels  for 

pro^lucing,  kc.   43,  73,  b4,  90-91.  102, 

130,  165,  v.n. 
Parents.   Ferguson's,  2-  5,  5.  21.  37.  50, 

4()5  -  4'i*»,  kc 
Parish  regist<'r  of  Keitii.  47, 
Parish  Register  of  Gran^'c.  47. 


Partington,  Charles,  Fj^q.,  238,  279,  408, 

448,  486. 
Paschal  Lamb,  the,  213. 
Passage  of  Fergu.son  and  his  wife  from 

Leith  to  London.  57. 
Passemant,  M.,  of  France,  Orrery  Calcu 

lator  and  Maker,  81. 
Passover  Full  Moon,  211-212. 
Path  of  the  Moon.  &c.,  47,  63,  70. 
Pearson,  Rev.  Dr.  William,  81,  166,  190, 

475,  &c. 
Peasant-Boy  Philosopher,  The,  483. 
Pecket,  Mr.,  398. 
Pendulum  lengths,  On,  3^i2. 
Pennan,  Alwrdeenshire,  32. 
Pension,  Roval,  to  Fergu.'<on,  53—54,  25* 

—259,  263. 
Period  of  the  Nodes,  and  Aj^ogee  of  the 

Moon's  Orbit,  85—86,   1(»1.   131-132, 

191,   196,   :i85.     Vide  also    Index    for 

*'  Orreries  "  and  *'  Moon," 
Period  of  the  Moon's  Nodes,  and  Whe«l 

work,  vide  the  wonls  Mfxtti  and  ttrrrnt* 

in  the  Index, 
Peqietual  Lever,  lo. 
Perpetual  Almanack.  154 — 156. 
Perpetual  Motion  Clock,  by  <'ox.  40|-  4"7, 
Perpetual  Motion  Scheme,  l>y  Fergu>«n. 

375—376. 
Perpetual  Motion  Scheme,   bv  Plaidalli, 

3»7~388. 
Perpetuum  Mobile,  by  Dircks,  407. 
Personal  Ap|)eaninoe  of  Ferguson,  463  — 

4»)4. 
Pei-siiective,  the  Art  of  Drawing  in,  1.  439 

-  410. 

Phenomena  of  Venus  in  an  Orrer>-,97     '."». 
Phenomena,  the  Harvest  .M<M>n.  1<». 
Philo.soj)hical     Prei>ositi<tn>.     Fer;:ii-.«n  .. 

262. 
Phlegon.  and  ancient  K«li|'s«',  213. 
Physic.    Surgery,  and   Anatomy,    -tu  li>- I 

by  Ferguson.  37. 
Pichard.  Mary  L. ,  11. 
Pictures  in  l)ur?i  House.  :?]. 
Pipes,  on  the  weight  of  Wat«r  in.  k»\,  •Jl'". 
Pirn  Wheels,  ^e..  lo. 
Pit  and  (iailows  at  Keith,  4. 
Pit^'h  Line  of  Wheelwork.  321-325. 
Pitlurg,  466. 
Pitsligo,  Lonl ;  of  Pit^ligo.  Ab»Tdt»n-liir  , 

34. 
Planetarium.  2«k>     2«>>. 
Planetary  (.'onjunction-*.    ejiieulati  'i»-  r- 

lative^to,  201-  2o.'). 
Planetary  dist,inees.  famili.ir  idr.i  of.  ',»". 

—  161, 

•  Planetary  (tlol>es,  deserilxd.  Ho     ll-j. 
Planetiirv  Revolutions,   i>eri<Hl>  «if.  i;6-'. 

26.S. 
Planis^)here.  13. 

Platonic  pKxlies,  on  the,  269     *J7o. 
Pneumatics,  53. 
Poor  liell.  225, 
Porteous  Mob.  38. 
Portnuts  of  .Mrs.    Fergus«m.  47  :  of  Ft  r 

guson  in  Chalk,    13;  of  Squirt' lUini. 
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:i:i ;  other  Portraits  by  FtTgiLson,  vide 
472-473. 

Portsoy,  24—27. 

PouiuU,  four  wcij^hts  to  weigh  any  num- 
ber of  pountU  from  1  to  40,  IJOS— 309. 

Poyntz,  Right  lion.  Sir  Stephen,  46,  48, 
67— r.!S;  death  of,  5S— 59,  01— 02, 
475,  &c. 

Practical  Astronomer,  Mr.  Dick's,  208. 

Priiieaux,  Dr.,  211. 

Prince  of  Wuie.-*  seniN  for  Ferguson.  231. 

Prize,  the  Fergu>M»n,  ami  succesHfui  com- 
|)etitorri.  47 S  — 479. 

Problem,  A,  252  -253. 

Problem  on  Planetary  Conjunctions,  by 
Waring  and  ForJ,  201—205. 

Projection  of  the  Transit  of  Venus  (1701), 
2oli  ;  Of  Solar  Eclipse  of  174«,  90  ;  Of 
Comet's  Path,  350;  Of  pjirt  of  the 
Sphere,  390  ;  Of  the  Moon«  Path,  49, 
0:5—04,  70—72,  17H. 

Prop  and  Lever,  7. 

PublioatiouH  :— The  Astnmomical  Rotula, 
1742.  40  ;  Astronomical  Canl  Dial.  1742, 


55 ;  A  Delineation  of  the  Moon's  Real 
Path,  1745,  72;  A  Projection  of  the  So- 
lar Kclip.se  of   1740- -1 1 4H,  90  ;  The  use  | 
of  a  New  Orrery,  1740,  90  ;  A  Disserta- 
tion of  the  Phenomena  of  the  Harvest 
Moon  and  Dewription  of  a  New  Four- 
whoeletl  Orrery,    1747,    5o— 99;     Per- 
lietiial  P<K*ket  Almanack,  1751,   154— 
150:    The   Lunarium.    1752,    hVi ;    A 
Brief  Description  of  the  Solar  SvHtem, 
1753,   179;    An   AKtronomicJil   Rotula, 
1753,   179;   An    Idea  of  the  Material 
Uuiverw,  &c.,  1754,  185;   Astronomy 
Ex]>laiiied    ui»on    Sir    I.saac    Newton's 
Pnnciplej*,  1750,  214  :  New  Antronomi- 
cal  Instrument,  1757,  22^3;  Dial  on  a 
Canl.  1759,  244—240;  Lectures  on  Se- 
lect Subjects  in  MechanicH,  &c.,  170O, 
247;  A  "Plain  Method  of  Determining 
the  Parallax  •»f  Venus.  17»I1,  252 ;  Astro- 
nomical Tables  anil  Precept-*,  M^hi,  27»  ; 
Analysis  of  a  Course  of  Lectures,  1703, 
278;  The  Description  ami   Use  of  the 
Mechanical   Paradox.    1704,   3o2 -3o3; 
A   Suj»pienient  to   LectuR*«  on   Select 
Subjrcts  in  Mechanics,  &c.,  1707,  341  ; 
Tables  and  Tracts.  1707.  343;  An  Ejisy 
Introiluction  to  Astronomy  ifor  Young 
Gentlemen  and  Ladies.  17«W,  349;  Pro- 
jection  of  Part  of  the  Heavens  in  which 
the  Comet  of  1709  wjis  seen,  1709.  350; 
Syllabus  of  a  Course  of  Lectures,  1709, 
355 ;    An   Intrwluction   to  Electricity. 
1770,  :i71 ;  Select  Mechanical  Kxen'ises, 
1773,  402    403;   Astronomic^il  Lecture 
on    K<;li{»(e.s  and  the  Darkness  at  the 
Crucitixiou,  1774,  410 ;  Description  and 
Use  of  the  Astronomical  Rotula,  1775; 
415;    Three  Letters  t<»  the  Rev.  John 
Kennedy,  177.'>,  417-  -437  ;  The  Art  of 
Dniwing   in    Pcrs|)C<'tive,    1775,   439  -- 
440  ;  Tabic  of  the  t^piation  of  Time, 
1770.  444. 


TIic  fuUuwing  are  to  be  found  in  the  Uei-urda 
ot  the  ituyal  So<:iety  :— 

Tho  Plientunenu  of  Venua  in  au  OrnTv,  174(;, 
97;  An  ImpruvHuentof  the  CclostiaJGh>lK;. 
1747.  108 ;  rK'Scrintion  of  a  nrw  piece  of 
Mechanism  for  uxJiibiting  the  Time,  Duru- 
tion,  Ac.  of  Solar  Eclii>HeH,  1751,  184  ;  Tables 
for  cli&nging  Troy  Weight  int<»  Avohxlupoi:* 
Weight,  1750.  241 :  A  Dcsrriptiou  antl  De- 
lineation of  tlie  Ttiuisit  of  \  enus  for  17tH). 
1701.  U72:  An  .locoiint  of  a  n*niurkablu  Fish 
taken  in  Kin;;-rond.  near  Bristol.  17C3,  278  ; 
An  a<'c.omit  of  the  Eclipse  of  the  8uu  of 
17r»4,  28«^ :  Description  <>f  a  New  and  Safe 
I'fjine.  17«>4.  2H»} ;  Deseription  of  a  New 
HyKrometer.  17tVt,  312 ;  abort  and  Fkisy 
MetluMl  for  finding  the  Quantity  of  Time  in 
any  given  numbiT  of  Lunations,  170A,  814 ; 
A  new  iiiethiKi  ttf  Con.stnicting  Sun  Dials, 
17«7,  .329;  A  I»n>je<-tion  and  Dewnptioii  of 
tho  Transit  of  Venus,  17r.O,  'MA;  A  Uescriu- 
tioii  of  the  Devil's  Ca\e  near  Castleton,  in 
Derby ^hi^^  1772.  390. 

From  llinton's  Universal  Magazine  :-  - 

An  Improved  Hygro«'oi»e,  1751.  158;  A  Cal- 
culus of  tlie  Lunar  Ecliiwe  uf  April,  175:^, 
176. 

Pulteney  Street,  (rreat,  Ferguson's  resi- 
dence in  174y,  13H. 
Pump-maker's  Table,  332. 
Pyramidal  Clock,  38S— 380. 
Pyrometer,  2:57—238. 
Pyrometer,  New,  303— 3<14. 


Q 

Quartz  R«icks  at  Durn,  27. 

Question,  the.  on  the  Conjunctive  Perioil 
of  the  Three  Hands  Answered,  253— 
254. 

Question,  the  Cistern,  :K)y— 310. 

Question  an<l  Answers  relative  to  the  Na- 
tional Debt,  401—402. 

Quadrants,  Astronomical,  of  Card,  414  — 
415. 

K 

Rainbow,  on  the,  25^K 

Raising  of  the  Roof  of  Ferguson's  Father's 

Cottage,  7. 
Rattanach.  3,  «,  7.  ^ 
Reading  Li'ctures,  New  Terms  for,  37(5  - 

Reconls  of  Keith,  18,  47 ;  of  Grange,  47  ; 

of  Rothiemay,  3<i,  kc. 
Rectification  of  the  Calendar,  167— 1«8. 
Red  Lion  Court,  Fleet  Street,  1761,  252. 
Reels,  10. 

Regalitj  Court,  Keith.  4. 
Reid,  An<lrew,  Lomlon,  45,  322,  36S,  44<), 

443. 

Reid.  Thomas.  Kdinbargh,  342-343. 
Relsishes,  7,  21,  HW. 

Relics  of  Ferguson  in  B<linlmrgh  College, 

)(antf  Museum,  Klgin  Museum,  in  tDe 

Kditor's  possesMon,  in  the  posneasion  of 

Sundries.  472-478. 

j  Remarkable    Fish  taken  in    King-road, 

'      near  IJristol,  278,  4*>— 482. 
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Residences  of  Ferguson  in  London,  inter 
1743—1776,  123,  139,  154,  185,  216, 
251,271,274,834-368. 

Respect,  marks  of,  shown  to  Ferguson, 

Reverend  "Gad  Fly,"  442—443. 

Revival  of  the  Moon's  Path-curve  dispute, 
177—178. 

Revival  of  the  Kennedy  Chronology  con- 
troversy, 415-439. 

Reynolds,  Sir  Joshua,  445. 

Rittenhouse,  Mr.  (America),  190. 

Ryder,  Sir  Dudley,  London,  44 — 45,  kc.  ; 
his  death,  214. 

Ryder,  the  Hon.  Henry,  Sandon  Hall, 
Staffordshire,  44. 

Road,  ruts  on,  likened  to  the  paths  of 
the  Planets,  Ecliptic  or  Zodiac,  by  Fer- 
guson, 81. 

Rocks,  Quartz,  at  Dum,  27. 

Roemer's  Satellite  Machine,  164—166. 

Rotation  of  the  Moon,  Wheelwork  for  pro- 
ducing—vide "  Moon"  in  the  Index. 

Rose,  Esq.,  Hugh,  of  Geddes,  Letter  from 
Ferguson  to,  154—155. 

Rothiemay,  2,  8,  4,  6,  7,  20—21,  24,  28, 
kc. 

Rotulas,  15—16,  38-89,  41,  50,  55,  57- 
58,  169,  179,  230,  369,  371,  440—441. 

Royal  Society,  Ferguson  admitted  a  Fel- 
low of,  274. 

Royal  Society  Transactions,  Ferguson's 
Papers  in,  97,  108,  184,  241,  272,  278, 
286,  312,  314,  329,  355,  390.  Also  vide 
49,  183,  215. 

Russell  Street,  Great  (Bloomsbur}',  Lon- 


Select  Mechanical  Exerciites,   published, 

402-403. 
Select  Subjects  in  Mechanics,  Lectunes  in, 

published,  341. 
Senex,  Mr.,  Optician,  London,  49 — 71. 
Session    Records    of    Keith,    18,    47;    of 

Grange,  47. 
Seventy  Weeks,  Daniel's.  2<>6  -  213. 
Shanah,  or  Solar  Revolution,  Kennedy's, 

422. 
Sharpey,  Professor  Dr.,  London,  272—273. 
Shepnerd-boy,  Ferguson  becomes  a,  11. 
Ships,  H.M.S.,  the  *'  Thunderer."  "  Em- 
erald," and   **  Africa,"  and    Murdoch 

Ferguson,  468. 
ShipwTCcked,     Murdoch    Ferguson    was, 

44«. 
Short,  James,  274. 
Sidereal  Periods,  76,  114.  119,  220,  275. 

394—395  (table),  427-428,  &c. 
Sidereal  Periods  produced  by  Wheelwork 

in  Clocks,  114— 116,219— 222  (vide  also 

*' Calculaiums"   '*  Clocks;'   and   **  <>r- 

reriex;'  in  the  Index). 
Signature,    Fac-simile   of    Cantly's    pen- 
printed,  20. 
Signet  Ring,  Gold,  which  belonged  to  John 

Ferguson,  Esq.,  in  the  possession  of  Mr. 

Robert  Gordon,  Keith,  477—478. 
Silk  Mill,  Great,  at  Derby,  and  lines  on. 

26a -269. 
Silk    Reel  at  Wrington,   Somersetshire, 

345. 
Sim,  Robert,  Mr..  Keith,  4,  15,  1*^.2-2. 

46,  47,  72,  14S.  ItW.  246.  A:c. 
Simmie,  Rev.  Dr..  of  Rothiemav,  2. 


don),  Fergu.s<tn's  residence  in  1761,  '251.     Simple  Lunar  Motion,  r2«»;  Train.  14"* 
llutherford,     Profes-sor     ^College,    Edin-         15<>. 

Sinclair.  Sir  John,  2. 


burgh),  37. 
utherfurd,    '. 
burgh,  47,  470,  475,  &c. 

S 


Rutherfurd,   Esq.,  James  Lauder,   Kdin-     Situation,   Fergn.^n  apjtoars  t«)  have  aj' 

plie<l  for  a,  166, 
Situation,  Fergu.son  a]q)li«':*  for  :i  vacant, 
in  the  Royiu  Society,  and  i>  r»-jei-tc<I. 


Sale  of  Bustis.  ini.igiuary,  357     35*^. 

Siile  of  Ferguson's  Effect^*,  469     471. 

Sanotunj  Sanctorum,  Ferguson's,  ;VJ. 

Sandieson,  John,  47. 

Sandon  Ilall,  Staffordshire,  and  one  of 
Ferguson's  Orreries,  44—47,  161,  167. 

Sjit*!llite  Machines — Koenior's,  161 — 164  ; 
Fer«;uson's  improved,  164-166;  Dp. 
Pearson's,  166. 

Siiunderson,  Miss,  5o. 

Sade,  linus.s,  Fergus<m's,  in  l>an(f  Mu- 
seum, 4«i7. 

School,  Mathematical,  45—48,  5i<. 

Scholar,  "(Jod  Almighty's,"  19,  4S4. 

Screw,  on  the,  10. 

Scriptures,  A.strouomical  Chronolog>-  un- 
folding the,  274-277   415    439. 

Scott,  Moncrieff,  and  Dalgetty.  Messrs., 
W.S.,  Edinburgh,  447. 

Scrupulous  Calculator,  the,  lett<,'r  from,  to     Solar  and   Lunar   ditto   (vide    Index  for 
Kennedy,  438.  '       3/oo/j). 

Seafiehl,  £arl  of,  26.  |  Solar  System,  a  brief  Description  of,  pub- 

Season  Illustrator,  the,  67—70.  .      lished  by  Ferguson  in  1763,  179. 


271. 
Skinner.  John,  Keith  (Ferguson's  Si-ln-'i 

master).  17. 
Smith.  Alex.,  R«q.,  Sec.  Col.  Fw^lin..  4'2. 
Snuff- Ik>x  nuMJe  bv  Ferpison.  in  the  |«x 

session  of  the  llev.   Mr.   Moir.  Rot  hit- 
may.  477. 
Society  of  A rt,s— Ferguson,  Gorlon     anJ 

Hand  Com  Mill,  227. 
Society,  the  Americ:in  r!ii!.iM»j»hical.  F«-r 

gu.son  elected  a  memlM?r  of,  376. 
Solar  F^clipse  of  174.^.  51.  12:^-126;  Of 

1764,  290    297  :  Of  1776,  31*9  \»^  al^. 

'* Kcli}k8a<"  in  the  Index). 
Solar  Si)ots.  3,^1,  3.'.S     .359. 
Solar  and  Lunar  Cli^'k,  nuclei  of  i-art  d 

a,  176 
Solar  and  Sidereal  Calculations  ^vid*'  aU' 

the    Index     for    *' Sidcrtal    /'rnWir. ' 

"  Sol'tr  and  l.unnr  Ptriodx,"  &r^. 
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Sophiciu  Conubicus,  of  Shaw,  278,  4S2. 

Sound,  on  the  Velocity  of,  200. 

Specific  (iravity  Tables,  830—331. 

Speyside,  4. 

Sphere,  Archimedes's,  Claudin*8  Lines  on, 
and  Translations,  320—321. 

Sphere,  proiection  of  part  of,  39(S. 

Spinning-wheels,  11,  IV. 

Sitiral  Pump  Model,  346. 

S({uare,  on  the  Division  of,  381  -  382. 

S(|uare8,  increasing  by  Unity,  3^ 

S«|uaring  the  Circle,  2*51— 2tf2. 

Stall  Street,  Bath,  and  Ferguson's  Lec- 
tures, 272.  338-341. 

Standard  Weights  of  Money,  Table  of, 
314. 

Stars,  Fen;u8on  begins  to  study  them,  11 
— 14 ;  Star-gazing,  30—31 ;  Pa|)er8,  15 
(See  abM>  under  tne  word  *'  Sidereal  "). 

Stellar  Rotula,  50  (See  also  *'  Kotulas  "). 

Stevenson,  Professor  John,  Edinburgh, 
472. 

Stewart,  Professor  John,  Rdinburgh,  472. 

Stewart,  Matthew,  Edinburgh,  472. 

St4?wart,  George,  Edinburgh,  472. 

Stewart,  Sir  John,  of  (irandtully,  35. 

Stewart,  Professor  Dugald,  Edinburgh, 
511  -♦H). 

St.  Nicholas  Churchyanl,  Aberdeen,  and 
Squire  Baird,  32. 

Stokes,  Dr.,  Professor,  London,  272  — 
273. 

Stone  Pillar,  Leadenhall  Street,  London^  5. 

SUiiies,  (ilobular,  on  Durn  Gateway,  37  ; 
at  (iartnestf,  28. 

"Story  of  the  Peasant- boy  Philosopher," 
by  Mr.  Mayhew,  483. 

Strachan,  Mr.,  Publisher,  London,  419. 

Strange,  Sir  Rolwrt,  42. 

Stranger  showH  Ferguson  the  works  of  his 
Watch,  24. 

Strathisla,  Legeuils  of,  bv  Robert  Sim,  4. 

Stniggle,  Ferguson's,  in  London  from  1743 
to  1758,  424. 

Stuart,  John,  Esq.,  Uegist.  Ho.,  Edin- 
burgh, 15. 

Sun  Rotation  on  its  Axis  in  Orreries,  by 
Wheel  work,  43,  75,  77, 1K>,  »1,  320. 

Sun,  Ap^tareut  Daily  Motion,  Wheelwork 
for  imitating  this  Motion  in  Clocks,  &c., 
114,  117,  120-122,  220-222,  2U»,  Hijb 
-3(W,  381,  385.  (Vide  also  **  Calada- 
tioim,"  **  C^ockg,"  and  *'  OrrrrieM,"  in 
thf  Index). 

Sun  Dial  of  Ahaz,  2<>6. 

Sun -Dials,  5W,  kc. ;  Modeht  of,  243. 

Sun's  Right  Ascension,  Amplitude,  De- 
clination, &i'.,  98. 

Supplement  to  Answer  to  Ferguson's  Eh- 
s.'ty  on  the  Mtxm's  Rotation,  159— Itio, 

Supplement  to  Ferguson's  "  Lectures  on 
Selei!t  Subje<'U,"  published.  341. 

Surjj'ery,  Physic.  an<i  Anatomy,  violent  in- 
clination to  the  Study  of,  37. 

Surrey  Street,  Strand,  London,  Ferguson's 
residence  in  174S,  12^3. 


Sutherland,  Miss  Jean,  18. 

Syllabus  of  a  Course  of  Lectures,  pub- 
lished, 355. 

System  of  Astronomical  Chronology,  Ken- 
nedy's, 247—277,  415—419. 

System,  Solar,  A  brief  Description  of.  by 
Ferguson,  published  in  1753,  179. 


Tables  :— Of  the  Equation  of  Time,  1,  444 
— 445  ;  Of  Train  of  Ferguson's  Orrery, 
52;  Of  Satellite  Machines,  164—166: 
Of  the  Annual  and  Diurnal  Motions  of 
the  Planets,  Distances  from  the  Son. 
&c.,  267  ;  Of  Planetary  Revolutions, 
267 ;  Troy  and  Avoirdupois  Weights, 
241  ;  Of  Time,  for  the  Regulation  of 
Clocks  and  Watches,  ;  Pendulum 
Lengths,  302  ;  for  Showing  the  quantity 
of  lime  in  anv  given  number  of  Luna- 
tions, 315 — 3l9;  for  Pump  Makers, 
3  52 ;  for  liarometers,  337  -338 :  of  Fall- 
ing Bodies,  377 :  of  Standard  Weights 
of  Money,  314,  &c. 

Tables  and  Precepts  (Astronomical),  277 
-  278;  in  manuscript,  224. 

Tables  and  Tracts,  published,  333. 

Tantalus's  Cup,  Model  of,  346. 

Taste  for  Mecnanics  by  Ferguson,  Origin 
of,  7. 

Telescope  made  by  Ferguson,  now  in  lianff 
Museum,  476. 

Temple,  Esq.,  472. 

Terms,  new,  for  a  Course  of  Lectures  by 
Ferguson.  348. 

Theological  Papen,  206-  213,  48:) -484. 

Thomson,  Mrs.,  of  Nethercluny,  and  Fer- 
guson's Likeness,  215,  464. 

Thomson,  Rev.  Mr.,  of  Fetteretuo,  442. 

Thread  and  Beads  useil  by  Ferguson  iu 
taking  the  relative  distances  of  the 
Stars,  14. 

Three- Wheeleil  Orrerjr,  9.3-96. 

Thunder-house,  electricid,  '6M. 

Tide-Clock,  3*52- 369. 

Tide-Dial,  134-137. 

Tidc-Rotula,  369-371. 

Tides,  on  the,  884—836. 

Tillydown,  3,  7. 

Time-Table,  Equation  of,  1,  444     445. 

Time-Table  for  regulating  Clocks  and 
Watches,  394    395. 

Time,  minute  portions  of,  426  -427.  (See 
also  Tables.) 

Tippling  Miller,  Ferguson  nearly  starved 
in  the  service  of  a,  21  —  22. 

Tomb,  Ferguson's,  Inscription  on  it,  and 
Model  of  45r». 

Topp,  William,  Esq.,  Asgrove,  near  Elgin, 
and  Rotula,  371. 

Townsend's  engirave<l  Likeness  of  Fergu- 
son, 465,  see  Frontispiece. 

Trail,  Rev.  Dr.  Robert,  B«>yndie,  473. 

Trains  of  Wheelwork  for  Celestial  Mo- 
tions, kc.  Vide  Index  for  **Sun" 
*ICarih"'\Moon"*'PlantU"*' Stars" 
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*' Calculations;'   "Clocks,"  and 
reries." 

Trajectorium  Luiiare,  16,  48 — 50,  64 — 65, 
70,  177. 

Transit  of  Venua,  and  Lines  on,  255—258, 
272,  355. 

Tribute  of  Respect  by  Ferguson  to  the 
memory  of  James  Glashan,  15. 

Trigonometer,  Armillary,  Mungo  Mur- 
ray's, 24S— 249. 

Tiinity,  Ferguson's  dispute  with  a  Watch- 
maker on  the,  and  the  motion  of  Three 
Wheels  145 148. 

Trisection  of  the  Angle,  390-391. 

Trisector,  Angle,  399—400. 

Tropical  Revolution  of  the  Earth.  Vide 
Index  for  Earth. 

Troy  and  Vvoirdupois  Weight  Tables,  241. 

Turner,  Dawson,  risq.,  Great  Yarmouth, 
249,  393. 

Turning-Lathe,  Ferguson's  father's,  lu. 

Tutor's  Guide,  Moxon's,  2ii. 

Twilight,  Ferguson's  Paper  on,  255. 

Twinkling  of  an  Eye,  &c.,  426—427. 

Tycho  Brahe  used  Compasses  in  his  youth 
in  taking  the  relative  distances  of  the 
Stars,  15. 

u 

Unfolding  the  Scriptures,  Astronomical 
Chronology,  274-277,  415-439, 

Universe,  material  idea  of,  pub.,  175. 

Universal  Dialling  Cylinder,  5,  325—330. 

Universal  Mjigaziuu  (llinton's),  17»,  229, 
390,  &c. 

University  of  London,  one  of  Ferguson's 
Orreries  there,  321,  474. 

LVott,  William,  Esq.,  241,  251,  394,  39'.', 
.  408. 

Uranus  in  an  Orrery,  266. 

Urban,  Mr.,  255, 

Use  of  the  Glol>e.s,  if  rins  for  teaching,  2.'»1. 

U.se  of  a  New  Orrery,  72,  90. 

V 

Vacant  Situation,  ;i.  Ferguson  a])pli«'.s  for. 
106. 

Velocity  of  Light,  on,  259. 

Velocity  of  a  Cannon  Ball,  259. 

Velo«'ity  of  Sound,  2f)0. 

Velocity  ami  Force  of  the  Win<l.  IWl. 

Velocity  of  Falling  Bodies,  377-379. 

Venus's  Path  in  an  Orrery,  97. 

Venu.s's  Wheel  work  in  Orreries  for  pro- 
ducing a  tropical  revolution  of.  ftO, 
91.  Also  vide  Index  for  "Culnifatinns  " 
and  "  On'O'it.'i." 

Villette's  liurning  Mirror,  31ii— .'VJo. 

Vincent,  Miss,  married  to  Murdoch  Fer- 
gu.son.  408. 

Vicissitudes  of  the  SeaM)nH  shown  in 
Orreries,  43.  02.  84,  98,  129.  11»],  VX^, 
320. 

Visits  of  Ferguson  to  the  King  at  Kew  and 
St.  James's,  20,  'i5:i     351.  480. 


w 

Wales,  the  Prince  of,  aends  for  PergosoD, 
231. 

Walk  from  Keith  to  Rothieraav,  by  R. 
Sim,  148. 

Walker,  Adam,  Esq.,  Loodon,  24,  175 — 
176,  239,  448. 

Walker,  Deane,  Esq.,  London,  24.  112, 
175-176,  239,  268,  307,  310,  415,  4^^. 

Walker,  Rev.  George,  F.R,S.,  822. 

Walker,  George.  Esq.,  45,  321—322,  474. 

Wallace,  Prof^sor  William,  472. 

Walpole,  Hod.  Robert,  45. 

Wanng,  Edward,  his  Problem  on  the  Con- 
junction of  the  Planets,  201— 2<>2. 

Watch  : — Ferguson  for  the  first  time  ww* 
the  works  of  a  Watch,  24  ;  Main8i»ring. 
illustration  of  its  action,  24 ;  Made  a 
wooden  one,  26  ;  On  the  conjunction  <»f 
the  hands  of  a  Watch,  39  ;  Wheelwork 
for  a  Watch  to  make  four  hesktu  a  second, 
382 — 363;  to  show  the  apparent  revola- 
tions  of  the  Sun  and  Moon,  367 — :^ii* : 
Watch  of  Ferguson's  in  Museum  of 
Banff,  476 ;  Works  of  one  in  the  Antiq. 
Mus.,  Edinburgh,  478. 

Watchmaker,  Ferguson's  dispute  with  a, 
on  the  motions  of  three  Wlieels,  and  the 
Trinity,  145—148. 

Watchmakers,  &c.— John  Ellicott.  4I>-  54» : 
(jleorge  Graham,  176  ;  Mr.  Whitehur^t, 
268  ;  Edward  Earnshaw,  3<.a  ;  Thoma^s 
Mudge,  386. 

Water,  on  the  Weight  of,  in  Pumns  a:..! 
Pil)es,  31.3. 

WatMon,  Mr.,  E<linburgh,  472. 

Weight  of  the  Atmosjihere.  2»>»-   201. 

Weight  of  Standanl  Monies,  'il4. 

Weights,  Four,  to  weigh  any  numUr  ..i 
j)ound:<  from  1  Ut  40,  ao.S-':^n*. 

Wheels  :— Wheel  and  Axle.  9  -  K>  :  Spiu- 
ning.  and  Pirn,  1(>;  Pitch-line  of  Wh«.-»'N, 

Wheelwork  :—  For  prfxiucing  the  A|>i«;4i>r»t 
motions  of  the  Sim,  Mtx^n,  and  .<t,ir"«, 
the  true  motions  of  the  Sun,  Eiirih. 
Moon,  and  Planet**  in  C'loi-ks  and  <  »r 
reries.  Vide  the  words  in  the  Iiidex. 
"  <  'a/rnfatiffU:*."  "  (  ftn-Lf,"  "  tprn  rio, 
'•  Sun,'  ''  Minni,"  and  "  Star.'*.' 

Wheel-cutting  Engine.  Fergusons,  I7»>. 

Whirling  Table.  217-218. 

Whites  Epheiiieris,  103. 

Whitehurst,  Mr. .  Clockmaker.  l)«  rl.y,2»i'*. 

Will,   Fer«;uson's,    452—  4.'»5  ;    John    F»r 
guson's  Will,  40l<. 

Wilson,  George,  of  (irangc  ^  FerL:\i>«>ir, 
father-in-law),  5,  .1^,  47  ;  in.Hcriptic'n  on 
his  tombstone.  407. 

Wilson.  Isabella  (Fergusons  wife).  ^S.  47 
407. 

Wilson,  Miss,  of  Keith.  50. 

Wilson,  William,  yr..  :<.  407. 

Wilw>n,  James.  454,  407. 

Wilson,  Peter.  449,  407. 

Wilson  family,  table  of  Births.  467. 
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Wilson.    Rrv.    Jiinios,    Abonlour,    A]"T- 

deensliire.  32. 
Wiiul,  Tahio  of  the  Volo-itv  of,  an«l  FortM^ 

ofthc.  .'Wl. 
Wiiidiiiill  Sirt^et.  E»linl.«r«h.  4«If»— 471. 
Wiinlsor,  **tho  flowor  of  "  (Mi«s  EiiiMin). 

i:t. 
Winj;,  Tyirlio  (hi«  Almanack),  HO. 
Winn.  (Toorge.  of  Lincoln's  Inn.  Lon<ion,  4«>. 
Woman,  an  OKI,  assists  Ffir;,'iL-V)M  to  r»»a<l 

the  Siv>toh  ('at^;hism,  H. 
Wooilon  <Tlol>e,  CUick,  ami  Wat«*h,  iiia<U» 

l»y  Ferguson,  21.  24  — "25. 
Works  of  Ferguson.  su<'ress  <»f,  oIm). 
Woiilfe.  Dr.,  2.0r>. 
Wniy,  D.,  274. 
Wright.  Ktlwanl,  <>rn;ry  .Maker,  Ij<>n<lnn, 

Wrinj^on  Silk  Reel.  'M:*. 

Wylie.  Rev.  I>r.  Fmneis.  Elgin,  44. 


Year,  Troi»!<al.  p<^rio«l  of,  7.')--7t5.  SI-  8-1 
.  ^.I'l-  1*2.  lr;7-H>S.27r,,  421.  4'M-  m.  ' 

lear.  the  Troi)iral,  or  n-volution  of  the 
Kjirth  aj*  shown  in  Ornries  }»y  Wheel- 
work.  Vide  '•  (h-nritif"  and  *•  Cnxi'M  " 
in  the  Index. 

Year,  different  h-ngths  of.  given  in  Fer- 
guson's  Astronomy,  4:}7. 

Yonge.  William,  4.'>.* 

Young,  Doctor,  22  -  2:*>,  Jte. 


z 

Zodiai-and  F>-lii»tie.  familinr  idea  of  the 
planets'  juiths  in  the,  •il. 
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